(.JuuaJj /1 <^luS3 ^yliil tlr* OJO>jf ■**? lS^ S-c ^ 

Oh -M ^ ^ Lll jlpLj ^ydl o^OJlj (0**^ ^s^jf of 

.LIj i«jjl ^Jlj maIsjM «f.lj^-f 

L5^J W ' l^AlA' VaO^' ^b 3 C^ ] j d/^ Or 4 V 1 ^ 1 
^1 ( _ ; ~«UJI ^ i_jl^jVi c-lOj ‘0^*0 j-^-^j tyb c/* *j«i>JI 
Juls-ljil Sj^j^'VI i_ii^x*j (.LjaP^J ^jl>-l-tJl ^ y uLS lua. A"..*.* <_^P 

Yb <■*jo-^b (j-^b (_sr^b cJj^AJ 

.^jLAdlj 

iJj-dr jpi^iSij ^s ~+py^ ^j~“ ^ ^gi <j a ^~\ ^b 

(International Rules of Binominal Nomenclature 5>-jjjil 
<Lw»-Ip C-il>rlIa.^>-« y L$j JjLcj t*j 4.a~**az }I *_*jl^»-U (_jij^ljcjl C.. 1 Q» 

• Jl(£l l-i* (_j* <j*j^ d*?"LJl 1-fJ] <■£0*“^ 

^ illyLiJ ^1 iiJbiM OLwaJl c_jl^il ^-^ 9 y -lili ^iP dJWl ^Ul ^ U1 

« « 

4< a,>;,./>Jl gjli ^o ^j&l i,_jL^~>('yij ^^iJL UjLJj qUOaa* 4*0 

4j*lA*il ^lp (O^Co of ^jl jJl (iUSj (»jL«jpI pj ^JJl I 

Lfjo iS""yii-U (_Jugjail 4*ij o>gi>JI iiJlls hi_y jjlll A-jOvalil 
^\jai)\j olj-i'J'OI Jus oj ^I Oj£j ^SOj < C$0 3 ‘"'^ 4-Oajill oljlj->0l 

j_y 4>xOajJ jvj 0>OJlj 4*0dJii! Oljl^>0l 4*oJ jA ilj JL*i*il (JUjJ^JI 
4>-4j g~0 01 i^Li^]! 10a 4jc^“ -Up Ll^ uJi! (i^LxSvji IJa j 



4*w»1jJl 4 jLJ jJl ot*iiL^>Vb «4 jL<uI**J j ^jiljJl 

4jjJb£-VI 4jJJb L^jIjUj Oj£j OL ^yJlj 

^•JUJl ^Ik-all 44 j*j» ^ olJlsrv ^ *d^-Ulj U-J 1 -^' J* jrH ^ cf^' 

• (_$» !/^ 4*JLJ\j 4;i*j l*j 

J»_lp »L5?- <_^-l^]l Id* f-lil c£jj*di (j^ 

jl JpL. ^ jL/^i? 4*i- ^Jlit 4-Js 4**>4*4 Ja»-f < ol 

J] ts» f* 1 - 

< ji^ll 4 U!j 

til *41 


\A - 


jsyi-yi 


The Integument (Exoskeleton) 

jl coULflA* ^ 

lift iy> jJulj 1 * ■-*■ ( j ^lp -Ap(-w >_ ■ l-i^ 

( J^jo iiL>| t ipyliJl oUljj>JJ ‘j* (D _j 

^J\ll iSy^-\ ^1p o!yjll fj* iyloJ! 

•WJ 

Hypodermis a yU-Jl C .—£■ 5J5Js> t j__* ol^_i p„.,>.„.^JI jL_^- <l)j_So 

. ()) j£i Basement Membrane ^opUJI jLijJlj Cuticle JlJL>Jlj 
v. ~pj -Ul>*]i jlj^P 4-lj^—«ll ot,'' 

ftlil ^ OIjj-UJ iLlj au-^I t ^jA O^So j . ^..u’xll 

V jjujJl! *>(j\ij bjlsj l_j^-j <;_*SCj d-jJpJI jJWI jIujj i Arthropodin _< <J»/uj 
-Mj J dLiJij Jf-bii s.l^-Vl ^ L^JjUJ d~Jj 

< Sclerotin 0^ Ajj 

jt ^j^isL.vi ^ jljiU Jjli i_Jlv=» 

. Tanning or Sclerotization *_ .i.^rl l 

ol>-Lw* iiL* L5^ <J^ Jaill -jJbfJI ij^ t—-Lai V ailpj 

-Up oi-Uttj j! |»tUiT Sclerites -uLaiil ^ i^jLlP- <a— a^p 




(Chapman • 







jUajI X* <JL as* jj* (J'X* J J 

l$J —J jjl JJl«j e-ljsrf jUajl Xf- jl I^JLmsUa ^ jt j*~JsrjVI 

. iS" 

Polysaccaride Jb.ip c-dT/* 0>Se=» Chitin Sat* Ul 

Glucosamine qa oUU- £• N - acetylglucosamin ^ oUU- ^ Oj&j 


H NH 2 CH 2 - Oh 



-Ul^*U W1 Oj^l tj* /• ^ * -. X 0 

till -L V Oj£J £» ( J II 4 ; ^Jl 

* I 

A-jJLnil t <Jj .,<3* jl O^JlUj 4AA*M 

» \ j 00 d^V^Ssjl ^ 1 ^ .^jj^ji.,^11 l “ 

*» * * 

. Hypodermis SjJ^Jl Cuu 4i^h . Vjl 

( ^fcj < jJbfJl C-5- ^5|_j)lj ac5^1>*JI t_j»^UJi ^Aj 

Ut^ JjJl^- 1 . ■ *• rt\_ *jj* 4yi>- iS>-\j 4d-lj ^|p 4jLp 

c-s~ 1 Desmosomes i^jyu iijJl 4 jIp <uJtpL l^..jp»j JaJ y 

^y^Si\ iyi t-bS 1 4^st>- Cytoplasmic Processes otal-tid s^iJl 

U \J\pj < -UbrJl Pore Canals 4~iJ oi yi lj 1p 

. -ui>»Jl /yj£j ^L»j -Up 4j^j^Lyu_Jl oIaI-U^NI aJiA 


l$JLoJ^ L*>- oli ljL>-l ijJL«i! C-^- 

j^>Cj ^ij (^.aLJl V UI yfcl) frUiapI jl^JU 

jjlil 4^;»w jljp 4 jjyJj Aj JlP b^b“ ^j]| 

Ja-^- :»-lP ^j]j < A^^i.1 i*L«Ji il^il jljijj ^liJl ^ylp jpLj 

jlpJI ^jJI till <Jj>o £Uj «it* jj*jj Peristigmatic Glands L-jLJI 

• c ^ji y \*£" ai l 

Cuticle . LhG 

(*—£*Ja*Jl ^ji i*j « j £.Jl C-£ y y^~ jly] y Jui>JI 

y A~»jJO^LuJ^l AJL>-l-dl A jUaJJ AJJJj A*\_J»j ij_JL»JI 

0 

^U^aiJl 2 jU 2 jj Proctodaeum ( _ 5 aUJI y^j Stomodaeum ^L^/l or^ 1 
. Genital Ducts iLAdl oj yJd lj jJtiJl y*jj Trachea aJI yi\ 

JUl>Jl AJLjaj <ui>-!i aJLI? _ yslJa y JUi^Jl 

(Y ♦ •) J^oj JUl>dl y ^^jaJl iJUJl OjSoj PrOCUticle ^jS/1 

olid? ®Jp y i*S" j* A—*-jb" - aIL* j AjLL»j <^-^£31 oit* ^^Ip i£y^~} 
l$Sb-- ^ l? 4 ^ Epicuticle ^Ja-Jl JubjJb J#yc 

^jS"b ^yij3/l Jul>dl 4jLi? ^ Cj>*j! £Wt> U UlpJ 1 — ^ 

0_^» Lj-j Exocuticle ^jUJI Jjyu l* O^SL) Sclerotized LLa:-* O^Ul 

< Endocuticle ^bUbl JuL>Jb ^yij ^pj OjU! £\i aJ ^^L^LvJI fjsrdl 

-Ul>*JI y> A-b^j Ai]a> yiA JaAl -brji -iij 

Jujt>jl AjLjaj L-iyuj ^ ; .<a.H iblS" jj* L^JL^Jj A.i.^a:< O^Sjj <^L>-ljJI JubJU 

.(Y J5b) Mesocuticle L5 k-jJl 

oLaaJ yA ijAjjl^i* Lamellae a a^j ^jbw? y* ^L>-IjJ 1 Jub»JI ^ j~i 
al^-VI yj £jU*aJl ei* J^b V./\J Microfibre iiJi a.^5' 

^uJLj *, • *' = Oj^^syi (*) 

- YY - 



: (T) J&w 

(^ Chapman ^) 




apman 





y 12.U y oUJJl »1a dJbliXj ^jiall 

^IbJbj ^S\Jua -ii Jiy \1 jj Jb- 01^*] jjA\ l-i» ■ »j j l-4sAi 1 _j^l ota-Jall 

ax jCi) <ir jlM 

Ob i^iJl c~£ jlI^J! 3jLi» ^ 

liy jf Subcuticle JSLsj-SJl Ji-f o-J^ <JtyC *~~£§ oU-Ul y 
. jyScJl (^b aJbr Ji_-*j \_^jT. JL-i^wj Schmid's Layer j**i 

.<' J^> 

: (t JSO.) Pore Canals ^Soll CtijiUI 

t ^» Oj^£~a (\, _) N 1 *Jfat iijJl y ijlp s_—- jL»T jlLtJI (jy£»j 

0>O LfcjLai OjJ »ll jJLfJLS Aji>-ljJl ola.jall y*~J Syi*Ji 0—^ 

Oiw olyi Ai-A ^rfiaJ v-iiJl oljLiilj <<--2^1 oIjiSHj 

J?^ 2 >J 1 a-AA j a j£~})\ C~£- y J» ^ t$i>-|jb 

iJuM fcUl l*Jk* J>d Ji^sll r bJl jUbrJ) ^ JsfcljJl J1 01 V 

^mIj.-II jJb*Jl iwJLa;.! i^j^l jl^il ^JjL) aJL--j <u.2lll v^-jbNlj . (i j£i) 

AjL«-p Oj^j j^jiy^sll ^bil AjIs»Jl l^-il ( __ r ia*«Jl JLaX*jj ai^-i-Jl ^ 

JfT ^y« ^y\ -A-S* bbjjp 2ji£j aJLfc jb«jj < jJl>Jlj aj«l-jl C—*■- /^-o 

. |»j**U! v_^1j i iiji ^ L»S" <*-5j a Li (V * _ o • ) ^ a^-i-Jl C— 5- b^b- jjy* A-l>- 

^jUJl jl 1*01 ^ Cuticle jlJLvJI ^ji *jy iAi-e jbb* SjIp 
J yw (_/r"j^l -i-L-01 ^ <-Lax il *lj3r^l *£y J* y*J ( _ s iaL»cJ 
S^LijJl ol>-L«*Al j_jAp ^JU.^ll aJl* aS "y t Sclerites ~tla /»ll. 

j^laJl OUU tAl*J . (o J^-i) iJUaxL! ^JLLsdJl aJtJk y> ( J-Ai-»jdl 
( J-^x t L* LJlfj .a»->1j aS" y>- ob 0^3 ^jiLJljj jl-oVl i-JLe-Vl 0_^J 

^ .La a * c jXj oti OjSj ol L*j Joints ( J^ aJUaxII ^jLLaII 





j\ Uj Bicondylic ..aaa ob jf Monocondylic Jb-lj 

_ Nl djk (jU<ajl _ vL>-ljjt e.ji J , /a ^. ' i a .Ai 

^0-iij — jil — ^J-JyuJi ob iS" 'f- 

Extrinsic vr-jl>- dj£j oi J Js^Jl Ji£ J> Ui~ Intrinsic Ll>-b J*Ai*xJl 

. (o ^ ^3) LUJI iJ^ a)I ^ U5" 

jlL*JI OySoj Ecdysial Lines J*_>ia>- ^ -bW' <- 7 -j' J -J 

#-Ub <l)b tiiJi ^glpj -bWj -iaji* JuU- ^ JUjiaiJI o-L* Jj 1» ^ylp 

.^^LfejNl <Jl^P jLL>JI 1 fl -» jj-L-u Oy^j -i?yiapiji 

J^-o Lf oli^Jl *;UJ? ^i Ijjjf ^ Ly. Procuticle ^jS/l juis^ji 
.tJu*-jJl frldl l ^J? tyj* V*'—*■* <_^1 

jJS^ -UP JUia;J! jl >_ JL <a :U jS- ^giyS/t -Ui^Jl ^JjL* ^.Ja j »j 

- Ui .~-j j! uJLl-ilj t—-U<alLl JUl>!l (_y^P yji V <L$\Jy f£*>Lji 

ol>-*>L-jVl ^jVt -ui>Jl ^ j-^i Ji^ll 

d-~>- Collembola jiUJl <_J-iJl c-b S-jj o'^^J Sl*b3i jlybSU iiUJl oVWl 
oVWI #AA ( Ji* -Ul»Jl c)t Jdr <il*lS3l bfcjijlat ^Jk ^*>LjV! ^- , ■-; 

Sj^p OjJbtJ! Ifc-C-br ^ e<U» - Li . * . -J ^giyf -tJb^- (j* 45Uf^ 0y£% 

.^JLulJ jlL>U l$iblp ^gip 

J - i Ki H JLaJtAl £\jj>£ £jii ^s^-iJt-L! JuWl %?*ri 

.j-UaJI jl l_y (.LjapNl ^ya^J 

.<1 JSL^) Epicuticle AaJaJt 

^TjWI (j> oii-k i*Jjl i»lp ijf-*jJ 

ii-t IfJb VsltH Cuticulin Layer iiJe 

<1—1— ^ /j Wax Layer ^«J. iiLb ^ Polyphenol Layer Jj^,.j.ljJl 


:( 6 ) 

(\ Snodgras ^) 



XA - 


sderjte 








(JjxS'j ol^ofj Hydrocarbons otor-jjJbV! ^ SL^ 

Cement Layer L,:;0 iLt olytoJI LJ\£ tl*JJ S-Lo* ^ 

."Ljajt (,UJ »iiu ^ <>* if 

Cuticular Appendages and Processes 

(A,Y) j£i Cuticular Appendages iuaJjJI aJlgjJI ( I ) 

tjij* tjp ji^JI ^Ja** ^e> j^jj wijljj ^ *jLp 

- : t^i £/***.} '/*^i ^ 

Macrotrichia or Setae 3ijalail cA jiuiil . N 

^ < -1 p »jA^- l$o ^5"" j«.j Hairs ^«,.lLjb o>LJ\pj 

frliP jt iiUo jlJbrv iytjJl J^aU UjCPj Alveolus oyu Jul^Jl 

Jul>JI ja jjj tli yr ^S'\j jt- •jLc- olyojlj . Articular Membrane lS Loa« 
0»yw »^iJl O-J- b^>- ^ Owaii aJl>- tjo iAfi LicJj ^s^-jUJI 
s-li f- Oj£> iiil \ja iSy-\ 5JL>» <Trichogen SyOjJ sjJjII -LUJ\j 

LUJI j\ Tormogen»ycijl *LijJ SJtljil 5JL>JL» yjj Setal Membrane »y«oll 

. Membrane Cell LJUjJ! 

Clothing Hairs A^wliJl ji K^uull CilIjaAll > J \ 

(jila jj J—oJ 1 y LfcS^ 3 £■j&A jOJj 4iLLiM ^ ...«. > JI ^laiJ — ^ 

l—TUI ^Li y U5" hj LLa> LijJI oly^l jl Plumose Hairs 

■ *ij. a) 1 j! olJ! jl Bristle Hairs Tachina 

Scales j&il Y j Y 

* 

oli ol a>w^-V! kjl**j*- ol'_ ,fl • Cj^ 1 j* 

% 

. < 0 -L^pj ^-*>“U>JI oli oljili)l uOJlII 






Sensory Hairs till jbJJ) T j t 

4.1s aZ* 0*$Jj L^>- ijLlij L$Jj JuljjJI S^>1>-j 4JUiw ^lp a_itp J >-jj 

. ^A« . H jlpJL 
Spurs 1^*11 . r 

-S«tP jj-* 0y&5 L$Jb ol ijf 1 olj-ioxJI i jA lKj' J* 

j^>JI jlaar- £. ilsdjLoJU iJljiVl iJlL^Jj Multicellular l^UJl ^ 

.(A JSLi) 

. (A JSLi) Cuticular Processes iLja^l iU Ijg^iil. w 

4jJLpI p JL*J iS^>0 LjL Ijyi NLajI 4j ,+ . *-~^sJI ^lp 

Cuticular jtfljjJI ^p Uj~*j U U*j Articular Membranes ILL 4 ^ 

* 

_: LJuLfJl oljjyJ' ja L-sJji ( \ppendages 

Microtrichia or Fixed Hairs Ciljfciil . \ 

Cjli Ljj ^-^4 ol,jA«J 4>*i>-l ^lp JUf-jjj 4sfr...4 a^.)(.A 

. Mecoptera Lj^ 4 ^b*JI 

Spines dl^Vi - Y 

a^■a***jl b^L*- ^^4 . a ^*^4 b fc> ■) J) 4 ^**>4 

. iS"^>»U iLU jJz- cS D! 

^ 1 p -li* 4jili?x4 Jb^-tj <_£j>-I 4 jJLL>- oljjijJ -bfjj 

4 ^_u oblJti*! J5 L^j jJU" aij Tubercles oUL- jf Conical JajjU .4 
JiJb*- ^C 4 iJj^vii.1 ^p jl c-jliJl (JLajVI 4 jL/> 1 ^,4 .<.->- ii 4 Horns Oj^SJl 



o 

D 

ra 





Internal Processes CiljAilt . V 

^^>J1 jlJb^- ^b-il 0 j£z3j Apodemes ^jiVL v_j yJ <J>-b ol^*j 

^ylp «JL* jS'I*! j^]iiij ( o^.i am\\ (JUaj'V ^\y*£ J^IjJI 

. (^ ) Sutures jt Pits yu *L* i J& j>JI jU>J ^jWI ^U-Ji 

Functions of Cuticle *gl*irtawU»j 


_: iJllJl t_juU»jJl ^y JuisrJJ 

4jl LJf < LjJ i(3^^* ■ S *^*s — X 

( y <uU~tjJl ob'b-j'^l 3^*^ < 4<l.-A all Ju\j^\ *S"y- ^y Q^l.^awll -ipLw 

. aj«SoJl <J5 s;A iJL>-b oUlPij Q^.,iawll JUdjV ^0*1 

, a y*^y ■cii^Jaj 01IjgWl (_5* «AaLw a^i^«J! — X 

(_j>jjJaJlj O^jjaxll j! ob^iiLlS"” l^jljp-1 ajl 3j\i jj ^jAj _ T 
(_S^i ,ybSll <_5* -bWl bf Li" <i-aJ*yil j-P- i-S-Jl ii.a.iaJ 1 . 

.^bUl* ^ SJ*Ul **J* 

. aj*—<s^J ^ylil (_£ y^ JlJj>JI; Ad.jaJi ^yij — i 

l^J Jerjj -iij e.Liif’tS" JLij>«JI ajj>cdl tlj^-Vl ( J'* J ^ “ 0 

.(. j-./aJl ^Isjb 4-^L- 1 y 


Colour and Colouration ^r>Ajr gjUl 

A 

^jJlJuJl 3sL^31 oUL*p L ^ » Ijjj olj-i>JI ^y i_ — ».1j 

A 

Ol/ill -Uj . 1 *—<aj«Jl u* ^1oLL^' ^Ijj ^ ol»;.i<all LI laJ^j b \J\pj 

. aI -LL 4. » ,. L » s .,n 4>WJ b wLa 

b UIp LgjT33 l^.-aJ q U . ? . a 1 I ^j>J ^>-F ^1 C—*j ^ a0^J jJcj 


ri — 





-UbJI oliis l iy^ Cassidae SL^i J* <oU-JaJl «i* j*j iiUd 

• # # 

L^jjJ jJcjj I j! jA+p'i I UyliLi sJlA j JlJ < iJlp 4 jj1 »j oli i^L* 

.5i aL>- «yi SjILI aJL a UcJ 

Diffraction jLu^jJJI (_i) 

jS- <1 4j^dl ytj'ill rj >dl 

j! iil^t } £j\t.yj jl 4 jL>J oUaiju jf olJUjk 5j y+0 y ia? yJl 

j*—^jlp a!»^Au< JLP AjjLci* j~~&Ski SjIp g. y-^aj 1 0^ *Xsi“ dJUjd 

j~+£ ydlj ^crica frU~ii>- ( yii < dJDJd Uj «ydJ ^Ujl O^DI ssP-ij * 

Oj^+z* ' ,A l^e* JT” yj iiL*Jj l5A<Cj N 4jL*j tyry 

. 4jui<Nl J OjAv 4jjlj ^Jo LgjjJ ^jCjj Ljj lijJ ^.ia« J L^Jlp Ja>L»Jl ya^Nl tJ . >■'' 

Pigmentary Colours £\>lVi : 1^15 

JajljJl tyy >*J5j ^JiJ>r <-~£j oli t\y jf- g~3 

£_• C=0 _ ~.5TjNl Ojj^SsJlj C=C jjjj5^! ^J—L* \_^j!jj (j—^ 

y <! yj Jajlj^JI oJl» .iwlP- <N=N ^C=N 

iSclerotinjjjjjiiLJl y olyoJI ^y yJl jl OjJJl O^Soj .d)ji!l jl$i»] 

^1 ^y Ui" ^y Jj-Sli jt ^Ijdl cSy^J' l*T Melanin ^^Lli 

Carotenoides < <^ a * J L*^” ^Apines^yb *s*~i 0^5ci 

Ptennes ^y- \Jj~lj ol->i^y O^Ul IJia C)j£j ^y yh ^y o^Xil 

Ommochrome <w> jy-j ^>-^1 D^ill aij oU^y) 

« 

oUA*J' y l^S" (Treptophan yr«UJI y ii^iJ.1 oUwaJl 

OjJJi Pterines cj\S y ^bys- O^Jj cAjjyj 

0 

Blue Aw. ?v g i_j^ a * J " 4j^y»JI oljlyVI 


kM'j?- ol iji Ja*j y US" jAmsV 1 £• Bile Pigment 

y J jasi-')l\ OjJJl jlgk] ^ U-u-j Bile Pigment Jl U^ 

.Chironomids J> 

Combination Colour 


iJw> iiy ,>y-j y S^loJl UaU i_~S"|y iy-j y y>j 

yb iSjyiil jt 4«w.;]a}l OI^JVI ( y Ipyji ^i5"Vl <iy* 

<jj 0y) _y a > - Vl jJ iyiy* Omithoptera 5 y>- 

• ouJdyJ! jlj-y- y y*a A*-*a £» ys?^ 

The Insect Morphology t pa*^ y*£j5 

Three Tagma- (jkU* vIj^j d)L L»Ip ijj ~*j oly*>JI y*u 

jJLaJlj yt^51 Abdomen ^kdl Thorax j.l, all Head ^.tjl :y> 3»w»1lj ta 

y j»— j>J 1 j>kU* y ^JS" Oj^iy Cervix yt i-JLiP iSjajL* *U>ly 

jS-j ^ykJlj jJLaJl Aa]g\* y syfj S*w»lj oU!U *JP 

iLoJ yr-jl>- ol_y>d! y p—jlisr- J-*ju .yt^l Lajai* y Syf 

i_jyj <JLai* ^JbLa SJP ^yjj A yw^j ^ll 4al?dl ^ - fl '- ■ j < 4-b-ldJl 

«y>L* JOu **rj* ^1p * Sclerites oULaib 

«JIa ( J- S aajj < iy>rj Siy# Um qJ- a3 y iby tS»y- *>bli ^X»JU* 

obbiil *jy-b ^ip Sutures jjji jy—J J»jk>- ^-kw y oLjLaII 

^p-Pj 0 *>Lajdl 1 $Jp j*jy UUb o>)y- ob l^..ja,«i jiJb^ y LU-b 

i_jly* IgJ jj-J _y S/I < Sulcus oLJi»JI jjj.dl i_>yy # 

Jp yiaJ yil Line Sutures lUi! iiy- Jt yj i-L^b 

y b'L^-f £jJ>v . (^ jlJbJl ^jip yiU qUL^JI /v* SJl>- is*b 

jl aJljj J>-l-tJt yj PitSyi Sjjy 9 y y jXj ^Ji^-P ^Ujl 

y »yJ! J5w . o*>La*l! JUa^j jbjjl -ki^" J^jw Apodemes 

. 9 Ij jjl yyd U-j J.k:...* Jjij y. 1T....« 






Body Regions i 


Head and Cervix : Vjl 

jy*M W* olj-ipJI j j*JJj |V - ~^ 

:0 - J£i)^y 

Hypognathous Type S;li-H ,1^1 ^ (I) 

j^U r -^U J>JI J^l .l£l l<3j-> >1 J>il j^l .l£l 

. 5jjNl (J» inJLiJl LJuL* l»w9j 

Prognathous Type cLi^Ld>JI .ojdl c |^1 .ala ^(.a) 

jysM |*-A^ 

j ju^- ^ 1*5" jj! iu-U ^iil oj& i%ii -up %*u } 

# f * 

.Coleoptera ajJUp oly^l £j_yi ^ j~a j ^ya-jVl 

Opisthognathous Type oail^jl ,«_aJI J>il .ala ^I>ll (_>) 

.Aj^JLajl oIj-SaJIj (J* 4 i>»^t*'^l 4~jl>w- ^lyjl 

Head Capsule 

^ Sclerites q L.L a »Jp ^t^Ll ^y»-jUJl «—-S”jS j 

Ijjl—jf- ^.o. ..-,7j ^fl^__)l Jjj.Ju ,,f? 4-i*j t—ij—«J *S\ ^L»i* <■_ Ip 

jj ^yJl tl/* oij-l>>»Jl < Cranium 

y^i Facial Region 4>yjl iilau* 0j& ii^>- Hypognathous Type 
CjCJUaJI q■* yS ^ydjJI 4 ~Lp y ^P <—*/*^l ^U*il! 

.O \ J£i) :JLiSll 




occiput 





^ f 

Epicranium <^1 . \ 

i»U ^ LSjWl '^S*" ^ 

iJUJlj i_iijjji-i *«JL aj jJ-asJ *-Jj 3 ' 1 Vertex 

Occipital Fora-(jjjLill jt <,£^>^11 S—*-^ -k^- Occiput U£)l jt Aj^-jLI 
0»i* ji^ jji* 0^i>«15 iJul^jl j& 

JjJU ; Ja>- A,»JL, v » k *j <L»15 nJ1 

i^Ul *p\j* fii v ^U1I Y J j>- J ^Js- dj&j »Ecdysial Suture £*>UjVI 
L-lj Metopic or Coronal Suture ^Ul jjOJlj oyyj ^ 

j^tij>- Olj j *.jj (_£^i*Jl ^.Jl Ip OLLlJI sWIji ~ul» j 

.itbiil ^ U^J^j < Frontal Sutures ^^$^1 

^VkjVl JCP JLisfJl L^J A. L .w.y? AtfjajjJ j ^a jj 

jk»JI ^ IiaIj ^VkiVI Ja>- j-Ly <jjkJl ^LJl 

.2j>-b i*W ^ aJIj^I ^OaJ Line Suture ( Jia^ jj* j~*jj <aJLp 

Craniumii^ll . t 

or ^*jj u'ty* i y cSjW' l)-*-^” 

i Ocular Suture J£j k>w Compound Eyes LS"^1 

djj~J> j-* Ls^jjj ‘(Ocellus all) Ocelli 3i\p OLi^jP jl 

ijyu lj&>- J* i (Antenna i^iil) Antennae jUii*. VI 

• Antennal Lii>- *o^Laj ialp i?l2- ^1 Antennal Socket jki^. VI 0 J 3 jkj 
Jb^jj < Antennal Suture jUii^VI Oy jjj> L*j»^JI ^ t^Lak Sclerite 
jjjdl 0^ kfr U tJlp ^1 Frons Af-s>ll iJU» JjL-I ^ jUi^-VI 


Uoj_u- l«i ^ 5^»JI Frontal Suture I 

Fron- ^jjJl jj-Ol jl Epistomal Suture jj-dl :>o>c* *JULJ1 

* 

Anterior Tentorial 0*^1 Ijji; t^JJl to - Clypeal Suture 

LU !i AjLiJl o'ALsP' . a-jL- ^1p ^j^»^JL5 Pits 

^ Anterior and Posterior Labral Muscles a^aJWIj <ty^ 

Stomodaeal Dilator^L^/l aa»v^U aL^aII £• J>-laJl Ujadl #Ji» 

Clypeus iijJl i~La ij-iL* if^l ^jLL» . (> T J£jD Muscle 

jj-Ol Ula ^ ^*JCj Jij (JjiJl jj-til S^Ip 4^P L,<a 

jAi} A*~»jil 4.1 .'.a «ll LlwJ iijjJU ^yls-l-Ol ^cja.Jl (_yj ^ ljL>-t 

^IjiU Wjil oM-iuJl klilJ^j i Dilator Muscle of Cibarium ^JuJI 

t 

V^*^l 4»LJb LLJI 5ji-lJl jJjcJj .Dilator Muscle of Buccal Cavity ^^iJl 
Jjjjl 4U .*\ji iijjJlj \A.*>6m *i/Ls<aji #.iIp jjt- 4 z~ka-j? ^Aj iijjJJ 

^yU-Ul l^k- ^ (Clypeo - Labral Suture^ji-lJl ^jjJl 

j! OIjlsJI 4jjJl sJ&ij .Tormae Lj^Jlj i_ a^jIsc 

Jij i ^s- 4^>*JI J-a.^1 Genae 

Pronto - Genal Su-^JiJI jjjJl a JiT J -*jLj 

lJaJ'j A>J1 JjL-S Mandibular Sclerite ^jLJl tiiill <~La ^2Jj * ture 
jl Uill aJL* Ja-£j . Condyle tiiill LJil l^i j S^»*i (^jplill xs- 

^JcUJI ^ S--U» Occipital Foramen __atlL Occiput j>-y 

<Postgenae OLIa—J l LaI^^- A\.^*.II ^1p 

Occipital *C**J ^p «1 >*JI c^aI^J ..r? 4^ 

__at,)! iiU^ la.^-- ijLv? 4jL>-b 5jb»- li2Jl 4,..l.,al j^Svi jJij < Suture 

jjjJU jji LLiaJl jP- I^JUojLj i Postocciput Uill i_a1>- 4;i.^ij I_i jtu 
Occipital J-jjii J^yj 4.»>1 .a 1 I »Jla Postoccipital Suture <Jja2}\ 


anlehor lobral muscle ** 



^ ^Uil J JJ ^lyll .<W)J££ 

(HTo Snodgrass^) 




jjjJJ jAU\ jJLp- jt&jj £• Condyles 

Posterior Tentorial o"L^ fj y*j c$yiJl ijJL>- 

. Pits 

jft jyA^\ j>A\ J*j*i IwJ^ Mouth opening ^«i i>ci ol (J ~Jj 
^Js\ j* oJovj t (^ Y j£i) Pre - Oral Cavity J-iJl |*iJI e.ly-1 

<jy) (jlaJI <_JuL*j tjjtifc- iijjJly LLJl 

l^xjau- ja sofl) J*ji- j£ ^jJuLJI 4 i.*JI J JlJ\ jaj <Epipharynx (^yJUl 
jjJb-Jil l*t Hypopharynx (^yUl C-i 1 ) OUJL safljJL iJyj 

• SJ^Ul iijCiil <>M y 

Hypostomal Bridge 4«*aJf £uwi ijfeaiJI 

<Hypostoma o>Cj Otiyuj oiUJl y OlJcu*. 

y OLyaiil OI-Ia |«->vdL .. bb 01 *auL N y.^ai.11 c> 0&3 <"■ 

iJidj ylif- 1 —*JUi53i 

3^JaJLaiU i_jyi y-jll y ^U. J l syJI ij 1 ^] c-....*-? 31*15”^ 5 
yL*j y yjSo ‘Hypostomal Bridge 

OLaiJI pj*dl Vespa orientalis ^JLJI jy* yii l&is- <Jj y ol 

Postgenae »A^0! ( r -1 * > 4 . 1 . z ^ 3 ^iajj ' y .*^^ a1 1 ', - ^ 

<AiJl ^Ip 3-iy^l 3yuJl t«L*j iS * 3*11 4 X^ 1 # < (\ t 3^i) 

3jiaiill jjhzij .Uw»!j ,jjiA ^i>cJVl 0151* jfoiJ ^..1 a..Jl 

i>*^-Vl ijJLlP olJ-^>ly <^t OjJu ^Uil ^jl] o^- 

wiiOl jjJb^ ^ J^y ^^ 0 *f ij>r »1 «-Xfc - ^ 

•u«M> 


n — 




IV 



IA - 


' Snodgrass 



Gula Sliftil 
• 

■_ - S-'l ^yL " *** 1 * *J^ 

f U^ Ji tX^ 1 ^ Xi)^ 1 ‘ ^ iJ ^J 

. (M< > O ^1^5.) 

0 j£j <*«UVI ^iJt p\yr^ oli oly^>Jl u*JJj X 4 ^* d 4 -^y 

^k-Jl ‘^ j*jiJl frljs»-t aJUU- ^l»Vl ^1 i-U/j iiajxy* J\ <£}ai* 

(Lil>- 015" c^JJl) ^jli-Jl £*>j 

L-ljjJj .<*Jtw^JI Postgenae ajJ&JI «jJl^ ol^LJ»i *>Lia^~« 

Vj (j* \^' o>.& ^i ^ es^l) ( '° X>1> ^ c>\yf*A\ 

■_^..-> - . .a^^-VI A^.a*....* <Ljj ^ AjliJ.1 ^Jj^l <_...^yJl 

^~-—_a ( J«<a5J ^Jlj J^y* *\*'^y, 5-i^Jl frliP ^jLi-Jl AjiiJl (jLoj 

oLUJt ^yuJl lsV^ •J 1 ^ u^'W' X Pos to ccip ut <jJ^ 

Epicauta pl..j:>- < Posterior Tentorial Pits«y.L» 

^jAi ^JjiJ i--»w»jj (_y ^r^*i (_s^ <-aU- 

^jjjjl <uLlJ! i_jljis'ill Jju«j iji ^L»( L* iiLw» cilUJI 

jj J } XH' jjJj JJUy>- j*JJ < yUl d jjb i^JlL?- AjjjJt? 4jUw» ^y^jl 

^ UU: iLflii- V^Jl Iik> OjSj oi .Hypostomal or Gular Suture j*iJl cJ£ 

(_s^» >—■ 1 -^rr l^jj a>«^-VI olyt^ 

> jJj i Aaa1>xJI ?,ji j^ ; - ] 'i ^j^AJo IaaJ (Jiy^ .. aJLa1^31 

^ UT J>-ljJl j>JI i_JlL>- ^jlia a .jai jl 

Jlidl cJ>J^>- ^Ta^a:< ^jj jj^ J 1 X^ 1 cr* 7 ^ Scarites 

ol_y-^" (^DJj aJuIS^ X^“ *^”y 

# * * 
Isoptera <>*>-^1 IjjLm^ iJj cNeuroptera <>^^1 


postocciput UiJI oJ>- 
postoccipital suture^y^j, 



o 


Snodgrass ^f-) 



* 


0 \ 



LUJl ^Ij ^J.laS.-i 

OlS”j (^jylLjiaJl JLiJI uJlL>- ^aW** (jiJdl ( J^]al>-jj ( W 

C5^' ^ -^*J (j-[/U <j£Jj • VjspJI j*~-I ,_/i<di LfJp <3^ 

^yJlj <*ii>Ji £jiVl Js^ja?»- VI l» Xj>JI JlJj- 5 ~i t«I~i^ 

. <jLiJl #JlpU ^Lp 4>«]al a* <*iajj£-j iJo i* -> »--^l 

The Tentorium ^IjU^Ul JUAJf 

I^JtjAJ A l^jlJa^y 4-AaMAJl p-PJb 

£jiVl jt ofljjll (j-sf-jj L-L-I «YA J£i) Tentorium 

Oj^l! (_/“L^ *Jp JbCJ q* 4-i>-lJ 

jJ— ^ -■•»" > • J—A ^ i la .«J fj ^5 _saJI ( J-_>JI (3j—* 4— “jA* 4^—~i 

Anterior Tento- iL*l*Vt £jiVl ^ gjj/ c Corporotentorium 

# 

Jjts^y ^Posterior Tentorial Arms i*ii>Jl £jiVl ja gjjj rial Arms 

# * 

jjjJl Anterior Tentorial Pits j-J/L' £jiVl ^UjI 

Posterior Ten-i-iliJl £jiVl byb ^$iaJ l^j Jji jjjJl) ^jJiJl 

JiLgJl Jaj < Postoccipital Suture <jjii iJlUJI j^jJI ^^Ip torial Pits 
Superior or *jj^\ j\ £jiVb <Jy«j £jiVl ^ gjj dJJJ.T ^^s-UJl 

j^jaj V »^j>- (<L*UVl £jiVl <o^b Cj\ e-jZ jl j-ju Dorsal Arms 

sjjlj bU-l jucj -t» L^jl Vj < ( J^-l jJJ jl-b^ I 4 J 

(_ jj O^Dl iilai* ij_^» ^ £* 

_ : U-J ^1Jjlji ^^aixlsjj . .jUJUI^-VI 

. JLsAjI ^Js! yj£ ( J*««JJ C -.--.^ ; — \ 

. pjjJl frij?r-t (JUajl Cf^ 4 j _ Y 

.4.*..ia^ll iLill ^y»L*Vl (_j^p -laiUw _ r 

Segmentation of the Head ^^afjir JgMri 

.abil U -J\ j^Ip ^I^J! JjicJ iiliai! pljSflj objiaJl 


(\ 1 To Snodgrass jt -) 




(MoV Imms • 





(^Vo Snodgrass^) 



00 


anterior tentorial 



l$-L* JJ5 aJI oUl^j j-Ip ^ #.ljS/l C_-aIx>-1 J£j 

^ ^1 Ju->- U-Lil UoL^kJi ^Jiil ^ > A*W Goodrich Sj^Jki 

jl <*^*1j <lflP f.14<««i > - <1 ap JT ^ 0^ 5^i>Jl 

: 4-jVl oU%Jb 

.Neuromere 4*-^ aSp) 4.>.^»p i*Jai jj^-j _ ^ 

.Appendages afljjJl ^jj _ T 
.Coelom Sacs (Lijs^J!) ^ £jj _ f 

: iji^lsuJl «jl$J Wi ^1^ ^LiJl c-.^^IsJI ^v*jy 


o>W&t 
Coelom Sacs 

Appendages 

4aUl! 

Neuromere 

ttall 

Segment 

li J*y 

; . 

Jj^' V c^ 1 

0 j JJ iiif- _ t 



Protocerebrum 

Pre - antennary Segment 

*>yry 

lijJ 

jJ.i 

>^AI djiiiio -r 



Deutocerebrum 

Antennary Segment 

i3 J*S 


jl ^yiUJ\ 

— T" 



Tirtocerebrum 

Intercalary Segment 

13 fr 


>114)1 oJlap 

Ciill iiip _ i 




Mandibular Segment 

‘>y*y 

OlatLil OlSUJl 

JpLi.1 liiJl iJiit 

«j>pL*!I di)l <Li t- _ o 




Maxillary Segment 

i3 j* r 

^jbLJl iiiJl 

^_i'l ciiJl «Jtip 

<jJU.Jt ijAiJl — 1 




Labial Segment 







Head Appendages J 

■ jUiCL>NI 

(\« j£i) Antennae jLx^lLu'JI jjjJ ( 1 ) 

jjij'Tj.UI aS”"^> cll sjijjiil Jj! jji\ £jj 

L*S" iJj^jiJS jlpIj* (i^* W^ - (J^ -^* ^4^ ^j 

Ojj* Jjj ( OnZ^-'ifl A jA .* J>- Oliji 

i>m^>-'^i A-jLi-P- oiy—jiw olijj Protura ijj ol ^ \-*S“ L*L»j 

i_jJjy la^w^j ^tizil jl < jjp ji Ifi'lSl* ^ i flilaill) 4^1 Ji\ 

. JOo L»-J aJUI^JI «^ 0 j -U>v!t i^-^- ja>Sj j.iawjl 

o^koJl { jA»j jf*£ “A* I^jlSvJj pLapl Ojji j~*jj 

jl Chaoborus.oliji Jt U5” a~_j yaJi L ^aJl!\S" (jj>\ ^Ju&jj iiliJl 

jU^Zo-N! Ojy JjJ Ji . Meloe j^S L5 - :>U-J! j& J* ^ 

gjl A-ipLjili a . J r3 ■ Z kIjj 4^fl„tAl Ojy t- A US" 4j^;lj 4^., ^\jL^ ,^lp 

L»S"" jl«-!Li>^N) Oji j J^w« (— j~~*~ *—'^1 

0j £j ^l*Jl S> j!i\ £}j < AjilziM 54JL« J J l*.J 

: f.ij^-1 ^ k_-S"^ w-—>- ajI olyi>JI l-ts-lj 

Scape J*aVl . S 

yJi b) i y&~ aj-ipLsJI aIahJI _jAj 

aJp j5jy Antennifer or Pivot J>yu jl ^ijLji ^ylc- a^jj 

aij < aS^>JL jl*JLz«x'bll Oyii ^jJIzJIj ^o— j j aIac- 

*mA | j-i ^1 ^J 1 ' 0aS**^^ Oj£j> ** ^ ^ 0 


.Jajj a?-lj 



<UU) 


Pedicel 11 . t 

Johnston's OrganOj^-J**- j^ihj \yi& iliJl _y*j 

.Collembola ijj ^ U £ J^jOp Ja*j % ^ Uu 

Clavola ji Flagellum J^>uJl . T 

^j» aLJLwpj c.ilsimjj JLaJI **Jb ^jA ^-iJl jAj 

: t ^ a\ .•*i*n1.^»i ^L.» r.-Nl O^J i n M 

^1^-ljJl ( J^5^iJ £jj*ill ^ t^JJj Scape Muscle J-^VI iLjap _ 1 

aJJLp JCdJcjj jlJ^ ^r/a.^Jl jl (Tentorium) 

-U^Jj J^sSll ^ k~tfj Pedicel Muscle iJUoP- _ ^ 

. £j\j*X&*1\ j» w■* ^y .<aP 4 J 

Mouth Parts (Trophi) ,«jJI J^aI (y) 

LUJ! £jjj 4 a - t - ' lj LUJl SjjjJl ^jA «.lj^-l i)j£sj 

j^>cdJ A*jpjf- p .«.»J1 #jlft frljj^t j~*jj <«jlpL-Jl! jt iJ 

(_j* L» Ulpj l^jJdv AAiJbj S^iaJl 4w...la; l^JaUjjV I^Jai 

Mandibulate (Biting) i-ijlill ji 4jLdUll CilI jmaJ) . \ 

Haustellate (Suctorial) ^LaUll j] ilafilill o!>L»l) . t 

— !JDl o'i 5J j CjI_^>- ’tax-* ^y l»w Qlla.^Jl -Jj 

*ljsrt jj^cj -tfj < Hymenoptera *>^>-^1 i-JLii- Collembola jiliJl 

i>0-Vl oJiAj 5»csr-'i/l < ; d-<ai ijj ^y 1*5" jt oLJl __atl j*jLSl 


(j* Li" iJjLall jf Jj2>»J Jij . ol i oljjL>> 

ft 

Liiy- o^i*- Ephemeropterajjl. v_Ai ol j^~ 


Lahrum : l^idl Alill . \ 

L^lS"y-j iijjdJ ioL'i/l iiLJb *>%A^a ^ SjLp 

Pre -t#*» J^' ^'> 31 •-«- 4^' ‘J*-f Jb J*t Ji 

Jy jT oLw ljjL£ IfJ ^kAl slijJl wiyy <oral Cavity 

( ya«j ^ UT Jj^» JSL. (JU- frlijJl lift Jij Epipharynx ^JJI 

ft 

Ajj j.t Jl o^-Ja*Jl 4ja»*l iji Ui*Jt *LiJl iSy»Uj oli <Jj 0^**^ 

lS JWjJ 1 ^xia_Jl y tijJ ^1 Anterior and Posterior Labral Muscles ^LiUJIj 

( LLlI 4jLiJJ jiU-JI JL*Jcj j y 

*1JajJLj <^t jhS aI.^P- (Jijb fjP LLJl 4jS-iJj ^LidJl £tla_Jl 

. Compressor Muscle ikpLaJl 

(Y\ J^L) Mandibles . Y 

Liay ^ i^-tj SJLii Jly-I ^ l$jf Vj Oil?j ^WaJl ^itaJ IwiL^l 

u>w> LU»>-I i^-li ji tiJlill jl ob^-xJl y T-j-U 

Li" l.g '•&■ jjS'Sl\ y (ya*j*iil y LS" 

« 

.JLor-Vl Jj-Up iJ, if Chiasognathus _~^-s Lecanus t _ r & r y 

4 JU&JI y y Li" LLj Jj ULJl V Jij 

ujljj ^J| JyixJ -lij oli iyj ol^i-3- Trichoptera <jj y 

i*lp AjLaj <__£jJjdl LLJl L i "^4j ■ • Li" ijy 1 

OLjI jj ^islj l^J Aiil< aJL/s <*Jai A^SjLiil ol ^ 

UjJI iljiUJl J^ai* ,Molar Area ^U> jO>- ^yiJL- Incisor Area SjL- 




oii aJj y iaii Lepismatidae aAUp yj A*aail oiyt^JI £?+*■ ^ 
iJtf'UH y J^-ji jxkSj ^ aXu Thysanura t£yl\\ 

a#U- jjU aj Ginglymus y-~> cSjUl iiUU a-U-UJI 

y ^>-x Condyle ^^-«waJ (.yj A^jliJI 4jjpli x^-jj Lx-j 

l>^>- 'yi i^jl ^y 1*1) -t>JI jt JL>»JI XP 

y £jj aUX^j ii» JT iijSOj (Jaij X»X ^Loi-a-i ^Jlj <_£jl*Jl cJjjJI 
XP AJ... I .. C jt> ^Jyaoj ^t^Jl aJL*J ^JLpI jJI jlXjJI y l$jlylst X*Xj O^Xa*JI 

: y o^A-ia*i! »\*) dJ-all 

(Remotor) Dorsal Adductor Muscle Aj^^Jail ijyii! a(.^«H _ I 

(Promotor) Dorsal Abductor Muscle Sj^flaJl a-uJd iJUiuJl - 

Ventral xXj aj y> iJLiiP j^xijLJI yzl.^*\\ ^Js* ly& dsry Jij 

^rla.^ll y _uxjj ^JJ JSL^ll y LiXj Adductor Muscle 

.<^i*Sl siXiAJ 

<YY JSx) Maxillae AjlLJl 4jSUt - T 

: U* V *^/> J 

(Cardines £«jJI) Cardo oiagJI ( \ ) 

xJI (jr<J LiaII A*J ./> ( JjL*1 !^pJ aJLxII AjOf-lil! aJLawJI i_5*J 

.Subgenal Suture (^XnJI oi 1 - jjJiU ^giUJI 

(Stipites 5 *jJI) Stipes jLull (w) 

y ^y^-j aL^sjU X*J| _^JaJL iJUaA* ( J-Xo 

L^s^isu* i y x j < Palpifer <Jiyi Aj^-jI?- a.^1^- 



(HVa Snodgrass^) 




Subgalea or (jLJI ^ 5t_i y>j i<Sj*~\ k^Jup ^1>-IjJ1 
j-\p ^J\ Maxillary PalpL^l* ^^jLU ^^.*111 J^U- <Parastipes 

. AiXisjj 4 JX P V _ ^ 

_}l #ij>Jb ^ Wjj -L»cJl **j& (j-* jUl 

. Lacinia iytJL Galea«^JXJl 

A#b» jl I (Jji y-^jj LtP A*—X« ibW o^JUijlj 

Ai.^) A-LL^JI j-ioj lijLJLj 0 L-*l jl ejjj> iolp aJ^IjJI S^i^JtJl 

(jLJI jjj < Ajtsia^j *Ui)l jaJ&\ U*J! iJjSoLU oOpL^ <*Ip 

Jjj L la■ • ^i LMala i_jyu Lit_ja» 

^ L^S** G1 a t 1 ^ >L ; ^ ^ l l ^ - - ^ - • a — 1 a. Jl j 

— • (_f- «jLp aJLlJI *]j^LiJj iTyM o*>Li»*Jl i^_a>- Ul ..iilill ol 

: gSjL^JI <j(Jjac ( t ) 

Anterior and Posterior oil»Jlj a^UVI s^jdl o*>U»jJI ja ^jj J^-Uj 
AiiU iLjaP ilU*j ..^Ijl ii*! ^jWjJI j!a>JI ja S:>Ip Llj Rotator Muscles 
jj-'jJU C/' Ventral Adductor Muscle A~Jaj a-^X* 

: jUI ■"y<ar (y) 

J5L$JI LicJj Ventral Adductor Muscle k^ X^X* aLxp SjLf- 

. aJWjJI a^jJI ^ ijUl ,j*1jl! 

: I 1 i uu{)Jlg ULajl bjljjax (_l) 

Stipital Flexor e^JLUJ ajLJI aJLJI aLx*JI JLJl j* LieJ 

- M - 



Stipital Flexor Muscle of Laci- aytiJ iJliJl aJ^' aUmJIj Muscle of Galea 
Cranial Flexor Muscle of Lacinia V** 5 ?«-**- *^af- i3b»j <nia 

.. a jt* yijl! 4*Sf-4.1 a,.»ll ^ y \jJl 4-1*1 y» liCJj 

. L--S"y a jZ *^iji AjiJaJt. aj--.Jj a4JLja*J! j^XaJj 

: —'J-=* (a) 

c/* £Jj e5* (J**-*^ aJf-li wtfciiJj Ujajl JLJ1 UiJj ^fcj 

4ja»l>Ji 5JUa*JI -Jij Levator Muscle (i-wil) <*il^31 aJUmJI Ujh o^LsaJI 
JjSp Jjj ip^i oMJsp Jb^jj l» UlPj (Depressor Muscle (oyiil) 

. aS"* aJtpL-j 

(TT JSj.) The Labium 4i£J| . i 

iiySLili If-Sy ^ ibUil -i%!l gjj t~ L*_ui 4>s^ij ^LlJI I 

aJp J-tJ U^" 5jjNl Cbl^jjyll yJl IJUfc (4.1 a.«. II 

1.1® Juu ol^ ,1a ■« Li ..^JjlJI a a.1.11 ^1 ■ 4. II L»ljj 

• yl y^la; 'ilj IaIj ^LojVl 

AjLlJl #JuL*j |« -^3 : a ,-i ^hi,.,..il 4jaJtJl ^ —g-i 

J»yu (jj&\i e-jsrj Prelabium or Prementum jiJUl ^jJU j, ^LlJI 
j y U^-uj (Postlabium or Postmentum jiiJl jl ^la.Jl iiuLiJl 

UT io^lj ioxA^a^ jjyiJiJl j>-y Jij (Labial Suture<^yLxJl jjjJb «J»/« 
^Jl ^-~a.:i a^Jj (aJI^JI ,J^Jlj cJyciJ! olj ^ 

^ UT Submentum ^yaJl c-2j Mentum jiJUl Lj* 

^1S"” ^jipj ^yiJiJ! ^*tA» aAC-i> ^rji • A^-jis^w* aJj ol 

y» ijj£sj Labial PalpLyLi !T*j Palpiger ^«w*JL*JJ 



v\ — 


L^LaPj JU-ll ii-iJl : (TT) J&tfl 

(Mfo Snodgrass 



O'* OWjj A-i Jai\ «iU- ^ jidJl ^ai* ^y^i} •V* > AXdJjj^ ^|ip t _ ^ 
gJl) Pa ra gl° ssae gjj L«-*j Ligula Jj-JJIj Oliyu i y>^xai\ 

.Glossae 

_: jfw» SjLp j_5^ ^jLa— J l 4 jLlJ\j a 1 ..^rll o^b^H LI 

: aJl gjll a^jjurfl fcjjjnfII ( 1 ) 

^Ll ^-yiaJI ^aJL» ^j» tijj (ijjjiJiJI L-^JI) 

* 

A^ i ill AjLjuJl ^J^.U < iLUil tijs*-Vl iapli y JUJcJj »j^aJl 

Flexor Muscle of L.^L»-ljLU Litll SlamJlj Flexor Muscle of Glossa L»jl>JJ 
Levator and Depres-^^iiJl iasiUJIj a**I J\ o^LaJlj Pararglossa 

. sor Muscles 

: jiiiJI (diiLj a±ijju^\ (kj) 

‘O*^' C ^~ Lr 4 Jj^' 0*>Ua«Jl J* LS » jLkljj 

L^jUSI ilUuJl ij#yoj (j;^jLiJl jjjJl ^Ll ^JlM ^ai* ^ iLiiP JS” juajj 
Cr* k-jj ‘ Retractor Muscle _ (S^>-LJ|) 

Labial Adductor Muscle AjyiU Ajjia.ll iLaadl. ^yoj ^aJl ^ai> Jt JUJuJj 

. f*uk o*>Li2P I4J ^aJI AiiiL* LI 

(\T j£a) Hypoptaarynx (IJjUj 0^1) ^ SiSlj . « 

cA^'j ^a^U]l «f.jsr j~S" ^ ^p i^U 

Salivary Duct v LiJl sLi ^cij SjUj a*«LVI jLJUl iapU jlp vLt^Jl ^1 a>o 
aij iiaJl iaplij oLDI j-j ^jL Salivarium (i^iiL) Jt^u 

A?x^-'yi a Jl*a> LfcS”” A^oij 0L»iJ A*il>JI iaplili sLiil &jjt ^iij 

jjL ^Li aJj A>»i^l ^ ..Ajm^-VI A-^-JjlJ 

cjj* i_iyu AjJpl* AiP ^>j., ^ a H ^ Wjj OL-JJl 



(Xi JSLi) Superlinguae ajLJUI 

Hypopharyngeal Bars or SjJtf-Ull ^ gjj OLJjl J* 

tl_y j^iJl A>d y Jpl Jl *Ljb Ul-b-t Basal Plates 

Luj ^Ij (Dilator Muscle of Stomodaeum) £ \j iJJ a**J,I o*>Ua*Jl 

* 

Retractor Muscle (iy-LJl) iOxAiJi <U*JI 1 $j ^ 

OUJI .ilyo ^ Lu 

. Suspensoria _j ,_jyuj LLaA* L-fJajj J* ^y^-f 

The Cervix or Neck <MjJf jl ^yUf Obi* 

r (X o j£j») AjjLljJl AjjiaJkl yk yjjl 

of Jj < Microthorax c..-■»..,■» »>J1 y* aJj5i«-» <al>- yuj cOlS”j 

ty;»JI jy**/< ^fif jyjijJI ( jA>»aJIj ^ ^ X 1 X Snodgrass c..«lf 

■jJUaII y« ey>Jl £-• JLi~J! Aj a . tj l <JLaP ^y* JlijJl 

‘ ** j i - -1 ‘,^ * i j y*j 5 a*j^JI g.l<^p . ^ 
i_Jj J l$jp aJjS/I oli»»Jj J jiS^f Oj&j Cervical Plates jpjJl 

^y* j \y*& da—fcof f £ Ay—Jl dj Ld »&) \ 1 1 £ i^lyt-^Jl 

Lateral Cervi-A-jl»JI y* U^yj Dorsal Cervical Plates aj^JJI 

Av*U- i~»jfcf A-Jl*JI ^lauaJJj t Ventral Cervical Plates Ldaj Wjjj cal Plates 

¥ J* u* l M j' J*W J] Jj> #> J 

« « 

f.j3-JL A-iUJi J-A*i Ujlj Occipital Condyle tyiJlj LL aaa VLaJl ^ 

* * 

. Episternunm *j^L ^ ^1*^1 

ArfjQj^xJl 4 >bjLs£lH X uc J Uill LiUo 4jtllj O^LiSP 

I « I 

»JLa ^ysLi/Li iiiJ jJj . ^•U'Vl jJLsaII A?^-y AyU^/l 4 >«jLsa 1I O^CiaP LLi) L«-i^ 

. Ji-^l jt Jl ily^i Os^^ 1 0^ ^ js^‘ o^U-Jl 


1A - 






^iJi 



The Thorax 


0%* j* j>So ^ jJ-ai' ol c~st ^ Jj! 'lAYt Audouin OlS' 

: olln* oUU- jl 

% 

Meta- jJUaIIj Mesothorax j-Uai'j Prothorax ^Juah 
US' ol.<ai,ll W"jj <ul>- ^.JS' o' i • thorax 

^•JLJ Ji O^UJl yiS' Jij . WjJ ^k*^)l j-Udii (J-*^ 

UjaJ' SiiJUJ' j' (.i'y>d' ^ US') £> 4 jlI>JI <*Xaa 

U Oj&i ijil^J' <LJUp o'yi>»J' US' j i L^JUS'tj 

. Propodiumy*»Jlj 

iyio-JJ ^^>JI jT^il j~*i OV Ir^J 

ot>Uu*JLj <AjjJr tiJU-il t^j^» OS'y j^Soj < iLA^J' 

iUl^Jl Syi»Jl LS* 5 ’^ O^Wi . iS' 

v lAJl oliy ^ US') U,l>f -b4j' UyUJ' olyi^JI obi J US') J^-jVi 

» 4 y « L^f L , - — d-XA ym t £ (^ 1) 

O-Ut < U» Uiisr-V' <.Lis>-l l^»* yi*j JyJU iiS^i L»1 

* % 

iUal Ifi jf*j (j y^-Vlj «Apterygota UjXp o' yioJ' ^ US' (oljj) 

l_jJi ^jl US' -Uu i_jjjii X*J^i Xjylj O ^ jl 4, a .si 

• J' 4 - 4 ^J U-^l jJ'j 


VN 



oli i-jj VI oly «Ja—jf y j-UaJl Jbfyj 

y W <y»*>JI y d-V^I c;Ula- tjyJ c0~>- Thysanura yyojl 

Prothoracic^j y 1*1 <y- yj j-UaJI cili i>c£\ olyt^JI 

# 

^*JLJ iO-j>- W?rVl Meso-Metathoracic Part yiJU- sy-j Part 

^..w.^aj Ajl y>- I^S"” IsrUOJ] (.♦ fr.ja*; £« <Lil>Jlj ^1 0 U>jJUa)I Olial^JI 
. Pterothorax ^jil j-UaJl ^1 U* U^Jp jiiaj aij L^~j J^UJl a?JI 

* i 

ap^»-VI y yiUJIj yl*Vl Ol>-jjjl yjLo yJl CilyO^JI t-Jj iil?- yj 

. * 

<yjajLj> jLiUJI OljU 0j>i Odonata oUU^Jlj Isoptera ytoVI J^JI Jl» 
Ja~*jVI jJl^oJI Oli L~ » J y^*VI ^U^JI ( 4 -* Oj^j yM oVUJI y l*t 
oli o^lVI oly ^yil>«JI j-i.^ll a*-***.JIj 1 

01V jl yUVl ^li>JI Lfj Oj^j yJl oVUJi yj .y^-U^JI 

«. 0 * 

Cili yl*Vl jJuaJl 1*1 <yil>J1 y^ Ja~*jVl j.t./all ^ip i.iJJS 

< ij ajlI?- Vj yb l* oly>*>JI '»ia«< ^y dJUJLJj i^1L 4>*ja»“l V 

I g - ■ *- (_£'jJjdl Oj£-l Juta AjjLil* oWjO, oj|yL>OI ■ > y j 

* » 

Coleoptera i>^>-Vl ijup < Orthoptera 4 s»«i>-Vl c*Jsi_~* y Li" £jjdlj 

M 

. Hemiptera i?«^-Vl IJualy 

(Y1 JSO.) Sclerites of Thoracic Segments jmII tiittU yLi« 

ky^Jij iltAj y jJuJl oLiU- y <ul?- jy-jUJI jl-t^JI 

(Pleura £-*a*JI) Pleuron I^JLlIj ^jipf y (Terga^>Jl) Tergum iyyll :y> 
JjUi, iilpj . y (Sterna £*^1) Sternum iJy^Vlj <_Jlar JT ^ 
Jjb Protergum ^V(ksA»Vl V(i*i iiUJI ^jip JaJ Meta, Meso, Pro ^aill 
Post < jjr* ^j afl ' > l • IJL^Aj i^UVl AjjJUaI! clUJI *^ry L?^ 

• ^.. ^ 1 yg ^Jw\J 


VY - 





Tergites (£tUag*jalt) ^jgjt 

< Noturn J o.A?-tj A«*La ^j* Ajj-^Ua)l aaUJI as^- yS\ j£ 

ijjA^oJI otaJi>Jt A»*i>"*5M oUibJl J5"" ^ ^ .mjLj Ij^Jj 

I f 

j Alinotum J >yuj i>«^-VI J*>y jS d! a-jUN 

#jIp ^UNl j»-,—aJl c-iitij Postnotum Aj^iaJl i__il>o ( ^ s il»- 

: Sj*^ 

,jw» Jaj^J. Oj$Jj j.uS/ 1 Prescutum JJ a~Lo]I _ Y 

.i^r A»-l—* oli ^ Scutum i-XoJl _ Y 

olj>j ilii* <JlUJI ^ Scutellum ^LiUJI A^LaJi _ v 

Pleurites ( ) Ij$ur QL«J« 

a~U *j Episternum iJuaJl Uj> JLa ijjiJI js 

I j?£\ t Pleural Suture c£j^JJl ijyu jjj U-j~j J-aij Epimeron aJJU- 

A»»£jb»a iJj'if! o!^jAJ l_T» ' ■* ^ *•* |» 1 • AO 

• p 

Jij < Pre-Episternum vU's/l AJuaJli <J>>J Episterunm a-LoJI 

Tipula, Tabanus. Chrysopa Ji« ^ j-iS" i~L ai\ m3 

P 

C-?o ^Jyj aJLL. i~lv9j Anepisternum J^b <_jyJ iylp «LJU» 

p p p P 

jjSo A^.'bfi LaJ A^U'iH A~LaJl Jij . Katepisternum JL 4 UVI 

Epimeron a-aUJI a~La)I j*—JL; Jj U5". Sternopleura !,jJUI a^_U? 

c-^o >jaJ a*LL* ^>-lj Anepimeron AubUJI Jj^jb <_j>y«i A«JUa 
ijjUJI 4>«juaJl 5 j£* 1j^JJl f>ch j ij Katepimeron JLiUJi 

. Pectus iLJaJl 


Sternites (£iUftgaij«rif) «Sik«gLff 

0 * 

<JUfj Eusternum LiJjJi ijyu-Mi <~L*a 5Jiikdl 
i;JLjLaJb Ji jt Spinasternum *S ytJl hyL-Vb <_jyo <Uip 

. Poststernellum (jj^aS\ 

0 0 * 

Presternum 3_ * _i j _ sJ\ ^_SI ijj-^VI o' 

0 

\L^> gf^gj Oib . Sternellum tiywaJ! iyu-'i/lj (Basisternum LaMi 

• 0 0 

Basisternum , PresternumiJJbJI ^l*Vl j* t_~Jydl i*jjl 33/^1 

. Poststernellum, Sternellum 

Sternel- all iJyL-Vl 3>*L*aSb Basisternum iJue-LiJl *>JlA 
Apophyseal ij^jL*.*^ JiL$Jl ^Jytj j-j jluj ^^0*/- jji ium 

J>-Ul ^J\ Poststernellum ij 3j<J lL^ iJLajl 01 LS" t Pits 
.3*5"yJl iJ^-Vl jl Spina Sternum jiL LlUSj Furca 35"s 

Endothorax jttdl JLdbJf 

oljjiJlj oL-jJl Apodemes 3jb-b £^SI j! obldi*l jf- ijufr y>>j 

CjLLs J^bj Endotergites a *-1 oLL? J^b t$Jb- jiiu, LUJdj oli_yu-Vl_j 

0 

. Endosternites ijoLL J^bj Endopleurites IjjLSl 
Endotergites (Phragmata) AajII] LLIjJI £jjvl : Vji 
^ b-^0»_j ^iS"t 0_j^J jJUaJl oLb- iL>-b oblJUulS" LU 

1 ij^ib oiL C-^l1 

Orf C5^'j LJ^^' (>* JUtfi 

. jaol l jjLaj'y 4j,'.la ;ll bii>dlj 


uJlUJI i-JUaJl y U LcJj <YY j£i) Longitudinal Tergal Muscles cJjiall 
tjd>- iJUdil Jbry lijj < (,ilj>Jl y iiJliJl Ji.) Postnotum 

< (iljStJl y iJbJlj ^j'Vl L*J«rl^iJl Ji») Notum flail iJLall y LiJii ijj+b 

.iijAlA L Ij-iljj 0*blji*Nl »JlA 

Endopleurites (Pleurodemae) 14fl*lill £jjVi : 4115 

Pleu- jj^il JJjLI* IjjjJLJl y iJWj oblJi»l y »jb* yj 

y <Pleurodema LjijjjJUljf Pleural Ridge iiUJL Jiyjj ral Suture 
Uij Wing Process ^bfjl f.yA> y oorSU il»UJl oUJUJl 
LfiW> Silt- »U*i U5" «Coxal Process yiyj\ idl y 
. (YA JSLi) Pleural Arm (^lJl ^JjJJIj J>y> ijjv* ^ J>-Ull 

Endosternites (Apophyses) 4Jijlu.SU Ag&ljdl £jj*Vl : 15115 

Sternal jt Furca i>jjjil if ytJb <->yij L5 1»^jll £jjjdl L j Ji*£i 

yM J s&< yJJh U byL ^.lpUJI »e.j^ Oj£.j Apophysis 

Apophyseal J^jVl oUi^ y jjyi y ^UJI ^ ^IjUt 

cjj«j iJU^b tf>Jl lljli 4aoil olj^*Jl < Pits 

* « 

jjJllt J>yi yrj\J jjj# ; Sterno-Costal Ridge iJAiUJL 

* • 

.Sterno-Costal Suture y\*^ yy*^ 
5.5yiil if yiJlj J>yi if j-iJl jJ>- ^yii* jS> jf\ y\ Jcf-ji 

. (YV JSLi) Spina Sternum 

^U>JLj JuJ ijilS* 4—i tfjl Ji ^ji'yi ( J**j oLib"jJl 

Ujuj Supra Neural Bridge jji i^UuHj (Jydj Neural Cord c5r **ll 

■ 4^** jfU i *A ^aI^JIj ^ia*rfjJl ^j JUal l c)j^j 



< > ^ Vo Snodgrass jt -) 



lateral oblique muscles 







The Legs 

L-U! J c»L5JUJ LL*iil JJIjj]l olyi>»*JI ( J^-jf 

ol_ ir i>JI oli_p!_j < i>«^-VI c»lyi>JI jj^aj ot jij < c$y>Ji jt ^JL*JLi 

t^AjUsjrf ^Liii ^‘ 0>i J>-l iijliJ L4aj -Vj1j|j <Uui! 

• ^ jf'i jf L*j ji]\ ^ya-lil jt ^yJl jt yLJlS"" ^Jlil LLi»j jS’ y>~\ 

CJ* Jif' jt oUU- 1 ^ Xjj^ J*-j JS" /Sj 

Fe- j>Uj| < Trochanter j^jdl <CoxaLiiyJI r^j Corium i Lii-t 
. (f *, JSo.) Pretarsus VI ^-Jlj Tarsus ^*J\ < Tibia <JLJI <mur 

(H JSU) The Basal Articulation of Leg ^tflill ^Aa*«lf 

* * 

J.LVI U J^»j «<Jyu* Vlj L^JLjJl I.I.a^* VUajI j-l-iglti <a» yJI < J^aJ 
UUaJl ^ J-aaj Precoxal Bridge L>L.VI *Ji yJI lJ &.ijL Jt yo" J>Jua 
s^kLiil ^ (jJUJI ^ Uj^j US" <iiy^.Vlj Episternum L*l»Vl 

aJaJii\ ^ Ji«J iilli l>Juo Ji>-jj US" < Postcoxal Bridge LiiiJl LiiyJi 

. Trochantin i^ait tULVl 

fjxJb <J>ytjj tlr 4 Cs* 0 y>Oj 

* 

ijyu iiiyJJ S^LVl iiUJlj ^U- <Jyyr ^ J^Jj Coxa] Process < _ J ii J >JI 
c5 ^iiJ f.yj Jx-jj Ji ol^JI Jo *.j J>j (Articulating Socket l^ill 
UjJI iiWI ja gj*j j\ Trochantin iijj-dl o^Uail ^LfJ ^ LI £jL 
Mono-CondylicJs-iyi ^yjJl <jij JjVl JLajVI Jyy dUJJj <ijy^SU 
Di-Condylic^-jydl i^Jj Olj>-Vl OVUajVl ijyu U-Jj Articulation 
^--jl J-?-ljJI jj-^JI oli LiiyJI o^j 01 j*j (Articulation 

.(rt J<i) ^yLJl oli 















pleuron Ij^LJl 



( 1 ^Yo Snodgrass ■ 






Coxa 4iijaJl 

tijjjS' jt JjjLJoj *iii« jt 0jJ*S Jjj jJJ Jj'iH aJlUI ^yA 

Basi-Costal Su- j >Jl jjjdL <_iyy jj* Ai-tpUJl IfiU- JLP Jb*-jy 

(jsJI iyi; Jp J*ju Basicosta <Jyd iiU- Oj£J J*MjlJI J) jy» <ture 
«jJL*j ejsjJI <3y*y < o*iC<a*Jl ^a\y*^ \jS"j iiiyJI <_£JpIaJI 

^jyM J* >*' i> A Jor-ji j 3 UT . Basicoxite ^jpUII iiiysJl; 

Jl tS JpUJI jjjJl olj-^JI Jj Costal Suture <^JpUJl j^jJl> 3yy 

OJy>*Jlj i _>jAJ 0 jffS' 4 > %JL ^ l Jj AjUj»JI 

J-^Jlj ^^1J j^Jl **rji Jp ijyv» Jp 0^£y Meron 

Vera iuLixJI Aiij»Jl( i_jyy ^«L»f ej?rj oaJ<y>- olyi>y ( _ / <auj'Vl 

.(rr j£i) 

Trochanter 

JsxiJl; liU ^/LajIj A4JIj>J\j \JUdA« 'i/UAjI J.dlT ialpj <ULJl <Li*JI ^jAj 
Jj Jl jj-iil Odonata oWpJ Jj . <TT j£i) 

jjdil jt <Ljl> jjJi* aJLsp o^utJl ^ tijj <Lilaiil i^cs^VI iJLiP ol jS&* l y**> 
. \«.^ .ja*j Jp O^.dai^'T ^_.U. aP ^y» OjSo aJUJI «JLa J 

Femur tAilf 

>> J ^ -7*^0 a ^ 1 jr*i 

.cAMkflj jlyjJU oiJUJI Jj^Sfl J UTyiaiJ 

Tibia JUII 

(JJ»I jl ^-^*1 Oy^J JtSj l^J yo J Ajylj AiaP ijLp 

LLflA* VUaJl JL^jaJU cJyWb t5JpldJl l^i ^ 

. (Ti JSLi) d>U)l Vertical i~Jj ^ OjSd kiAJJJj Di-Condylic 


A t - 



Ao 


O^fo Snodgrass jf-) 


(HVo Snodgrass^) 







j i_j» yu jiSl jt qa ^UVI 4* Ja ~U_£- SjU’ jUl 
r^' *>cpt VI aA^ olyt>- ^ j~£ yj <Tibial Spurs 

AAjlal*) '■♦■$:..> Oj* j_/*J_J (_s* A^a y * »j&*- 

- J**^' cH ^ ^ 

Tarsus 

Tarsomeres Jip 4 Cj^j>v* #jIp ^- 5 "aJ/^ JJ Waiil y>j 
aLIS t^Lcf- a )y aA. is- oVU«j( i^,. /» ■■> ^.. <3 '~ > (o _ Y 

a1a£- J\ Jjip- tjj&v ‘ \L>^K^S- LgJ Jory ^ A-?- <5*^s>JJ 

y}\i\ JaUI aJj olji*- ,_^ajj Diplura, Protura ^jl 3 j <y U 5 ^ 

oJljj £>^1 JjJaJ ^gia.Jl ^LJI Jy~jj <Siphunculata 

. Plantula ^_j aJL-^l A-i; 

(To JSo) Pretarsus 

0_j^j L* I j»*y~“j aLjP y-\ t_. ajJl ^y* ^^iaJl s-jsjJl 

Col-jiUjl t-JjJl olji US' \ojAa dj& Jij <CIaw, Ungues ^_J>^ J£j. 

• ol^JI aJU> U5* ji lembola 

Ui Jai\ iA^jJl ^y» aA^J a>As<9 l_JUM jSj/j 

.Unguifer 

Auxiliae sjU*^]! i^Jtyu i•<? o-U-li ..up Jo^-y 

*juy (Jy -T 4>*jU? Jt>-y j\} A-ijiajl aI$JI ^yj < Arolium Ai^all oaL-^Jl IgJp 

Jj Lfi J-Aii Unguitractor - Flexor Plate <_Jjil o-L- j* aJ liJl A>As<a)l> JyJ 
4a*-Ulj aJijUJI o*>Ua*Ji aj Tendon-Like Apodeme a-J: 

<a ^ a »'* Vi#JLpli l«i* 



-t.)j i_JUx«-Ll iT0*5 LawMj ^ -.n .,~i 
. (To JSLi) Levator & Depressor Muscles 

^■a ..,».) JoL-j lk j^' *—ij=t*l (_5* <4»«A*aJl #Jifc ^1*1 

jljuJU*- oUjL*j ob oli!l>- . Arolium LiS-sL-jJ! 

<_jyu Li^ *5”^ aL>^ J£ juj Arolium Jl Pulvili OL*_ j 

Empodium ^JLoJl *£^4 

SfjLr flijsr -dL-j 'i/l l« Arolium, Pulvilli, Plantulae ol L^uytJ c~i Jtij 
Ur brj 1 Tenant Hairs a a ^V Ljlp cj! 5^1 p I^JLp ^jJL 

^Jp J. LJ 1 I^j (jlwJ f U-'yU (jLaxjV^ (_5^ ®j—>>»11 jpL*j 

.*Ull 

(3L>j aa»j>- y <l)j£s True Legs oli^Jl ^ LjJU aII ^Jsr-jVlj 

.(V* ( J£b.) LUi> 5J^-lj iJLaP y OjScU i ^ M j} 

* * • 

Jj\j\ j y iJLiUPj olijj 

^^Ip SjIp ^Ijjl L~*>- L^-Vl LiJi^ olijj ^jii < Prolegs LSl$3l 

}}ji O p J’r-j - ' * 4 ^ 10 * * ‘ f vW' oUi>JI 

Crochets or Hooks UuL>U»«JI y jS jJUu »^y> kjj? *i\>- ob JSoJl 

* 

. (ot JSLi) l$Jp j~~j ^1 ^k-VL c-~=Jl ^ Ai^JI jpUj ^l>- ^Uiu ipj^* 

Muscles of The Leg » 

:Uaj o^^il ^ ^ jL*Jj 

Muscles of The Leg Base (Aiijsdl) JajII a.iC’U^ LualiJ) »\ 

.<n j£i) 

«AAj i iJj«-lj ( J^-jJl jl ^J» aa» ^»»J1 iJ^Jl 

oliji^.'yi jf olj_^LJl jf LS i>-LJi y Lu otAjlfcSl 





y J* ^j*~ i ~ > *y^j • ^** 

.y i Sy^i\ jt ju*-IjJI ji 

Q*^.,dP»Jl :T j 

.is^l ^ t^Jj Tergal Promotor & Tergal Remotor cJ%jat- _ N 

hjAA Adductor Hjae-j Sternal Promotor & Sternal Remotor o*>Uap _ Y 

. ij Vt yA LiJjj 

■ LrU' o* Pleural Abductor Muscle eJi*^ *L#p _ V 

qUs^JI JpI^JL! yil o*>La»Jl »Jp\l> J-^ai dJJi iiL^VL 

( Ji-y| 'i ‘tt&j Basalar Muscles t~ L>JI S-1pI> c.>^ -.aP ^ ^ 

. Subalar Muscles 

(W j£i)Muscles of The Leg Segments Ja^ll Jic- CiiLift .Y 

Trochanter Muscles jjHl Ci^Lbfi' 

yA Llj Levator & Depressor Muscles LHl*- <sy -tj i*ilj li.ac, 

^p jj-dl jj-uU iiUJI ^ 

Femur Muscles Hill O^LaC- 

^P i\ycj V jj-lil ■ v>« all 0^ i] iJ jf" 

jj-ill y* \JLjj i cUahJI a-L* Oj!>j <Ll» oVU- ^ Vj j^-dl 

, j^ill iJtpli 

.Tibial Muscles jLJi Ci^U^fr 

Extensor 5H-U1 JJUtdlj flexor Muscle (iiaP-UaJl) ijliJl <Lk*JI yj 





y Vj iJb kjJ 31 y- JS" JiJiJj cJ%^ jS 1 Muscle 

5ji«bjJ liw aaIx^I otj^o«Jl y JLJI sapli -U e- a*xJj <gupU 

•,W 

Tarsal Muscles feu, jl) CiMJafr 

Levator and Depressor Muscles i^ail>- (j:y\j i«ilj iLiP y ijis- yj 

\ j i y *yll y ^JjV! *LiUJl SJpli y jLji vji Jb y LiJi 

. Aji}c^-\ y* ^JjSP {jit Vj iJt>-^S"" 

Pretarsal Muscle ^jill Aluafr 

^_jycj Flexor Plate iJliJl **jLai l J^adl ^jJl -uJLJl y^Jl y Ljj yj 

'v-jzy j\ ' 9i j** ^LaP OjSo Jij < Depressor Muscle i^aiUJl iLi*J\j 

. iJ yCj l^-slsLiUj (_JUi| iJf- 

The Wings 4*j»Vl 

0 

y Uj~*j olj-io»JI iiJUal %'jS Ul^9 Z»vL*-Vl y*i 

p-*l y j~*j L^j^i IjJajj cJ-Aftil CjOIj-s'JI 

y -i>-lj L LJlp ^L?Ji (jV IjiaJj tolj-ioOl i_JuivaJ ^ Lfr.jp 

: ls^ ^ <1 0_y^j liiiJJ i^,Jtli 

The Margins : JlfJI (l) 

.Anterior or Costal Margin otUaJi jt i^LNl iiUJl 

■Outer or Apical Margin <**ijl j\ i^UJi iiUJl 

.Posterior, Inner or Anal margin Vr^ J 3-As^-ljJl jt i^iJUJl iiUJl 


The Angles :Llg^ll (^) 


.Humeral Angle i-ipUl! iyljJl 
.Apical Angle iyljJl 

.Anal Angle orytJl ajjIjJI 

o !ay*.$L* o j£j U I j£& L^ij ijjlp 0 cJ\^ a*a u* 

ja JT ^Js- Microtrichia iS" y*A\ jJy iiJjJl J^ryj jl 

iJ&j Macrotrichia iS" y*c£\ »j~£3\ A>-y Upj ^L^JI t-Lii- 

A^jlj <«uij JtsrjJ ^ u*J . e-LijJI SjJAj 

t. # 

Stigma or •Cv'-L^di <uu*Jl jl aUaiJIj yu 4 ? *L*'yi ^ ^ >y aJL 

aJLAp ol(j* Li” iaii ^uS/l ^l^JI Sil»- ( _ f U- wbr-y jJ < Pterostigma 

* # * 

. Odonata *a>IA\pa*jj J a>v*^^I1 

. (va J£Li) The Basal Articulation of Wing ^Uaii Ja^LuI! 

AP ^lp iSy£** AjjLlp A>-L^sA OjA>dl ^ . **>*J T~ ^ *. 1 ■“ 

^^Ip ^U>JI J- *tj>- (j* apI~j Articulator Sclerites aJLajUiII ^JLL^aJl ^ 

^ybj A^slsJ! 4jjJuoll AaJUJI y {jJiyy IfcjjA ^yfcj <j~U<aJl 

* 

^yJl tjxJlj Anterior Notal Wing Process ^l^JI ^^Jl t j^j| 

ij^LJl ^ Au^j f.j^j JiJ ja J^ai' US' Posterior N.W.P. ^bjJl 

i>03rNl ja j■£ Lj i j .Pleural Wing Process ^LpJI eSjyM ej^ <_jyj 

4-jilpJI <i\pwl! ^...aJ 

J^jt; y»j ^LJlsrJl o^-jUJI Ja^. ^JJI Axillary Cord 

.j *\.^all {j* ^a!1 j* a\*j&' l^JJ 4-uii>dl All>«JI 


M - 







Tegula or ParapteraJ U* jt*J1 j\ A^jUli A^UUt Aa^LuoI) . \ 

SAP 15 jjjp A>*JL ..A 4 .« 1 y? ^p 5 jLp 

t * 

.^^s-L^JI 4-jLlPj <Jl^ j>- 

Humeral Plate AjacUU) <^jLrtll . t 


iiWl flJLpli Jc& (C) Costa LS *JUaJl (iyJl SOptf J» -b^jj ^bj 

. *y5-^UNl 

Axillaries or Pteralla 4^1a/Vl £jLL«aJ) . T 

tLijJl (_y 

jjJaj N oiI 4jib>«A 5e)j£i < A>Ujil olj-ioJl 

Odonata oU'U-^l'j Ephemeroptera _^l. ^jbi Ji. 

£* 3^>*iU ^j*LL<aJl ^ £jj iaii J&rjj olS-lp^Jl < Lepidoptera oULjj 

» 

«Jdk f.jldJ ^jiVl ^ £j_y, i>-^Jl 

%■ * 

: ^Ju UJ iJaiVl Jiwj . Axillary and Humeral Plates -k^lj JUii*Jb 

Axillary I ^jSfl MAjLalt 

LS^ 1 ls 5 ^ 1 *JF^ £* LS'^^’ L? 4 ^ 1 Vj*- 

fSc) Subcosta ^jaJldaJl <l~£- <Jj^ aJI AjjJuaII 4aI>J1 4 >-j ^ 

• cf/ 5 -^ a 4 

Axillary II Aai^l) 

.Radius (R) {£j**£S\ JyJ! J-jj ^JjNl bJL#} 1 y> 

. Pleural Wing Process ^L^JI c^jjJJl *y& £* ^p' 4 ^ J-^^j 


Axillary III laJLalS 


SjLauiil ciiaiLl ^ <_$» £aJj Y <J>y- 

. Anal (A) ^^ 6y^ J-y ^^Jl «.yJl £* J . .a<UxJ 

* * * 

4 - la 1 1 .Asj-^3 <jLisP^j A>^1>-Yl A ^yflXww * Oj (_S*_? 

biuNi ^jlivail ^y*-yjl tyaJl iiJliil is>uL*aji ( J i j a*jIj 

i>Jua!\i Cy%^J Median Plates Obh^j Ob*iv» _jl JL>-y i/LLJi 

Cubitus t5y<Jlj Media (M) <jjyJl £* Vr-^WI <^>J1 iiJliJI bkj'Vl 

.(Cu) 

(Y'Y JSb) Epipleurites - * 

i^W- Cr* ^b»JI -bl jXL-Jj ol,yi*j ^ ~ IOr y3 

: ye- JjLc- Pleural Wing Process ) y>-t>Ji <j jjJJi *.yaJl 

Basalar Sclerites Satli jtjlLo 

# # 

. *.yull Episternum ^_?* £*> Cr* gjj 

Subalar Sclerite ^UaJl Jiwi A^jLo 
. jjiJi tyajl Epimeron <*jLL>tJ1 Ij^JlJI ^y ^aj aj^-lj 

Modification of Wings <aJbbVl CiIjjaj 

Ljjb* ol Vl A«»*L»i Aj iv 3 

Lfc5^" <Jtv3 W j.LbaM (l3y^J 5jl»*Jt aJUb 

o'^ U5 <^>w4 jl iyU iiv? ji < Apterygota ol 

J> U5" Pterygota Wingless ^ydj itJl LJ*}d o-ili i>v^l 

J^-aJlS" iLikdl oljiaJl 


Uf Microplcrous jS Brachyplcrous Jlu>- J» yoj MS" oij 

MS" uU>Nj Jjj aUu^JJ i-Jj ylftJ y 

£xu>«*4 jS"JJl wi-aj i L<k^<A>-1 ^Ip 1.Ai j>1 L>J! aj jp 

» * 
Ho- A>xjj>-'yi a~*oI>xX* y* Coccidae aL, y U-j awJp yL» jL 

* c - * 

«yL»- US" U>v* Uij UjJp jPJJi j^Sj Ji jl < moptera 

* 

UUl aJUp i_Jj Chalcididae ^ Plastophaga 

s * 

01yU *U -USj 4>»isM A^aixiS iiOj 

AAJ- dj^v? y L>Li '^ ^ ►yxJ) aTjU : ^JL Nlipual 

, fl 

3 Jl*JJ < <1^1f" l^j' y 1 y* Lj!A>%U>“M i L -J uLX>X-Mi 

t 

A>^^i Li_uaJ aJj y y \x a Polymorphism 

Macropterous ^mS" ylj cL5l ©yjJJ d&± aii Hemiptera 

aS-A ^y^ * Micropterous 1 t- L>xJ 1 y^aji ^y L».uj 

.A-jljjJi oLa «,<ajI j iL5"j j-mS" u>- ^Jj 4 JlJI ^L>«JI <!LJI 

< 

j^S"ij Diplera U^-N! a-JU Uj US" laU .^UU-Jl ^-UJI ^ii>y Jiij 
Halle re OlyiNl L* j^>cj Aj^.-.j ll o lyJL>*JI 

. Sly lops jjS"i US" ^UMI £-UJl Ji*j ‘ Balancer jl 

aJIjU Uj US" Hymenous UUU O^SL aii r-UJl ^ U-p- Ul 
* » * * 
a>*u>*V \ y L-^-j Xc^mina jj^ auU-m a>*u>-N \ 

Ely- Liy o^5L Jiij < u* j*3 aJjj a>tu>-NI A^iu^* aj 

» * * « 
i~a a# a>^u>-V! *ip4y u JLaZj Jij ^ a>tU>-L' i 4 j-L^m»J A-v«LNi N! ^y L^S" tora 

Hcmilytera t.^iLvai oj LoLl^- O^^j; ^L>LI ^_y^ ^*<^j 

* 

. A>tl>- NI Ajji^SL; A-Jj y US" 



A? 0 >-V' Aj_U»P o'SJl>- ^ O '^ Jaii oiUJ' A?o»-Sf' 

f g. 0 * 

^ip A^bV' AsO'-V' aJI»J' »Xh A?0>-V' <JUA jj AjOL»-j 

, A?0>-V' AjLj- 

Wing - Coupling Apparatus *iL -i *J1 

c 

j-oJi olil>- <jJuo)' f.'jJ'V a>vO o'yijJ' a«JIp A>ti>- Vi i)y>o 
Ajll aOpj aT,^ ylp *a1s*- Ol5"y>-- Oil #^jWo> 

AJ, o'. U-jO; JaLjj' OjJu ^aJUJ'j i3y**b b' O'jCa'Vlj 

p 0 

^•bV' ^-U^J' •^ry. ^ o] ^j* Js\j oLilf’yJ'j a?o>-V' a^Oco* 

A ^ ^ AiLiis 5 ^j LyL' Frequency O ^o 015"yo L_$Jl* ^jLUJ'j 
I jaj' AsOrVI a 5"yJ Aj^LjlSCi' Ajif'^J' aA*j ( yP ^U>J' 

.0'yJaJ' l a^ulJ' t^Lfl^A 

< A?o0 AiUj'V' o'i yP af.0t5" 0y*J aJLj* o'jOjJ' O' j-bjy 

OlS’yO 0—y- ^*bV' ^-U>J' Jajy kii-fO otjO^>0' aJIp 

. aO?-y a0?-^5"" b^» 

( i • i V^ ) : ^jL L^5" aiJlO* '5l^0l A^xy-*-/' iiloi' jL^>- 

o^f-aVl d^ii) jlf* Jugate Type . \ 
* 

oiiiOl Aiil?- ^^Ip Mecoptera ^ybJ' <_jL»jJi <Jj ^ ^bV' ^tyJI J-*>« 

* 0 

i$ j.j?p ^at ^il?J' ^LyJU JobN' AiUJ' .oo Loj Jugal Lobe Ln^ lV ?' L ,at 
ySOy .ALjJaJl ‘J'ybV' ja SUi bop 0*>L^>; OUaiJ' ‘>lS'j Humeral Lobe 
IjOaP Aj.A.,iaO' olyiJ' O^^j loy ^lyJl A*J J}ji A^tws'51 o'yOJl 

<Jj ja Hepialidae aL>^> <^*1*^' ^-L>J3 ^k>Jl ^^Lp Ja^Oaj 

0 0 00 

o»l>'i/' Ail?J' JUUjj Jugal Lobe { jA> aJ' you ajo^-NI <Jl!mj>~ 




£-b>JI Jugum j-j Oj_£j Jdl £-L_a^ll 

.^UVI 

(Y^ JSOi) FrenateType ^S>ill dfill jt** . Y 

» * 

y JJ --^ <Jlp y 

lJ> yo yutJi ^ iUa>- ^ ^iJUJLj Frenulum cJ>yJ ylUJ! ^h>JJ 

Noclui- <L^ai iljlit LS ii . ^UVI ^li>Jd oLUJl iiUJI ^Js- Retinaculum 

Reti- jJuJull oly* 0 > bj£jj Y • _ Y ^ Frenulum illyd jOp O^j dae 

i^.^j (Cubitus (j^^U ^U-JI ^Ip naculum 

OX-i-i' Oj£jj <ij> *£y* IfiM £* £*JcJ Frenulum iJly-Ni 01 * 

Thy- kSj Jj .Subcosta j\ Radius j f- JjLO ^ ijLa 

^Js- Oj£j Frenulum jl VI JjLJI £• ^La-Jl OJLi aM ajLls sanoptera 

.^UVI yLiP 4 ,:tj jJLo* yUJI ^L>«JI iJpli 

Amplexiform Type <^ 1 jill dfill jlf* - V 

Bombycoid- iL^ai <jj* u a*jj Papilionoidea iL^ai Jiy ol_ r t>- ^ -^ryj 
« % * 

^UVI ^1 ^iUxil ^U>JJ a~«L»V! iiUJI jx*j i * y- a>u>-VI oLiy>- Cjj ea 

.01^-iaJl Alf^>- ^lp i_^S""l^yJl 11* ( J-wui ^UVI £-b>JI C-j^- 

(t • J5o) Hamulate Type ^UaaJl d^ill . t 

« 

HS - i,..fly»Jj t, 1 --*■ 

^y ajJlL>- a-jj ^ ^JL i ^j ydlj yii>JI ^-l^JL! iyl*Vl iil>JI JyUj muli 

Clippate Type dLill . « 

% 

b—~>- Heteroptera a>^>-VI S_jL>w* y olyUsJI a*Jj ^ ^yJl Ula ytcuy 


Y.Y — 



* 4 . 

SjUp Clip A^iUJl AibJ' ^ao'*-* JUf- ^y»LV' ^-ti>J' -A>-jj 

a* W' (j* ^j* tyy <_s^ ^ifhH r Ld' *iLJ i^j\y* Lr^y* cf 

. ^iJUJI b»JJ a^L V' 

i t \ JSo) Structure and Development of Wings jaSj <_u £jj 

(tr 

* 

Cj-4 ! *jA SjLaP 

t. 

Functional Wing ^by Jl ^bJI < Veins <J>yu 

iUj\ j\^\ JL. L, <i Jil\ y*J\ 01 ja Jaii 0j£* 

* 4 4 

: ^..o ■ «■< A^O^Vl «LiaJ b*J Aa^oi' o'f» — ~A 7 j 

JLaiO o'_ / i^' J^-Uj Exoplerygola r L>J' vr-jl>- o'J - \ 

.Hemimetabola 

j^kdl oti o'y^J' Endopterygota <Ll>-b o'y^>»J' <+~~* _ T 

.Holometabola ^hJl 

jlasr- <Ob- ob'-O*'^" bo>-V' loj j_yiaii' baiti o'^-i^J' 

t^-L-b JOjj Nymph Ajjy>J' j_jk! (jJj-OaJ' j J$3 b»-yjl 

J&\ Ajjj?J' j^jaJ fbJ' L?' ob'-JoVi abfc Vj ( A-j'j^J' oL-Aa!' £-^i 

pLli Ia^*j ^j* 

, t f f 

lJ U Larva aJA?* a>-V' Lioi ^bJl jjkJI o'i o '^ LI 
oodermis J^iJ' c~£ IVU- ^ Imaginal Buds aj^b jLjl jl ^\y_ 

^ t yJ i Aa^.-J^ jl Ao'l j ^ ' i * ■ if 3 a ' ' f S' 

'podial Cavities oyd bbft jl aJ^5L J>-'jJI XOOj 
■> ^LSTV' sJu*> <Aji>-!jJ' SjOjI (JLajVIj l$i'j>- 


V 














-Up ■>jJLj |»-J J-LJ tf.lj.Lj! jjl? u* Nl (♦ — 5fmJ I J^jl>- j j b > Nj 

. ( i X ^-XJl ^li-Li'V L jAj ApL i a.,<ai Juu aLLJI a ji>dl 

L5* ^i J^’ ^ CS** j*pjy (_5* UaLaaJI el—>• y 4 b' 

4-^aili oljU^»»l! ^j* (Jb»JI y Li” Sjl-UJI y* y* 3jj>-*}h jljjj’VI 

•J-^' 

Usbt* (i^ ( J^_i) ^yyJ! ^Uaill y> Li'”) AJJy^J fLl £-b>JI yJajj 
J* yJl Hypodermis 3 yJ! cJi- iLk aL; JibyiX 

^jlp J>-l-tJ! y* ySsjy Processes of Hypodermal Cells uiyj Li>-b obi-Unl 
Trachea A-JlyJ! oLiiil £jyi J^-Uj < Basement Membrane ^uplaJl «.LiJjl 
y* yyyj ?-- 4 <J ^LjJI W^y 0 a>»j>-N 1 obLu>! y (IV JSb) 

Apj-*3~! Ifr-lp y lb-j A—*b! Ljt!-b-l l 3 j—>——>“ ya 3 ijlyj! A-flj^Jl ‘ * jU ■ /* a li 

A->-j—Jl Aj-Uyjl -j A—ji_b- APy-*^«^y Costa - Radiul Group Ay-*iJl *)-*)..a |!| 

cbJdl bi.ls ybb 3 j\pj .flyJl ^y*U! £-b?J! JU 3 yj Cubital - Anal Group 
LilJb 3 _IpLu yij L—>- A-j!yJI C^L-Aiil; A^a-rfM £—idyll y Nl ^-tpLiJI 

^li-UN <L*\iJl 3y^dl y Aijy^J ^Lj -UP ^b*JI jySLUj < Veins JjiyyJl l yS"”L*l 
j-U?d! U^dl fl—P yiy^J ajL^j -Up aL^I-01 3 j .-, J I b^l>- jyaJ t aL-Ij ^*xl! 

(Jjy-i ~! jW ly 4 yL Xj yi*)L j*-J (jjy!b aLjM Ais..* ! i 

AJjyfsJ f LI 5”yNL a-tl ^L>Ji ^j}\ 3jU^»Jl n~ —~^- ^y* iLuly^JI pi. ,,gA H 

y* LisJj AjyWl el—> 15 "” iij .ay*-) ^Lj -UP AljySJJ ^Ij^JI j^P-LIj 

y A—^L>- A—*-aI 1 ^ t-vIj-Ua LU-tJ Ajiii^l y—i^il l^uS^ i_-a-b>o A-fly^JI c^L-ALail 

. A L .,j-j ailj a-j jJl C-jU Ajl jj < ol—waJ yip 

(it J^b) Venation orNeuration 


5-tP ^]p ^jyjl Ijjb A-wlj.3 o_y -tij 


J^b (Jy/Jl ^Lu y. 


\.t- 



Anterior margin iiUJt 




jkUaJi oljJ -Uj jiL-l 4jtlxix* (J^l/* 

^ fjifcU t-LO ^J\ i \AA^ Comstock & Needham m->j <^Jdl 
Lamereej ^ \ A Tillyard <A* Jwy U-~- N <aL3M *_j^1 

01 j5”jJL ji- 1 ^ j* tfj ■ iijiv* j_y*j Lfi c«-JaP^j JijyJl oaJ^- Aii < \ ^ Y t 

* p 

^jia^u iilSJjj ol4>«^Nl 

Convex Lj^I jv—! LjJUJl lij^—dl ^Js- jiUy <4 _JjL- iSj^j <ij_/dl 

l$J Concave Syiiib <uLLJI ^*—j L^aj l^J 

.(-) u 


Longitudinal Veins 4^Lll . Vjl 

. ^^aj L^LNl iiWOl <0y^ij (C+) Costa ^*La)l _ 1 

Sc 2 , Sc y : J\ Jij jj» j*j (Sc-) Subcosta ^^dOaJi o£ - T 

LL^i «Uj J £>> (R+) Radius u^*£Jt _ T 

y>j R 1 Jj^' J^*0 : irr~*j <jc*j \J\ {jF* 

^ «-» J * u ^' 

*,«<***•• 



Jyjl _ Ljj a5L-j (Cu -) Cubitus JyJl _o 

_ 0 

iaU- £yiij y*j (Cu ] +) First Cubitus Jj'i/I 

LS ii>Ji JjVl tiOjjJl JyJ'j (Cu { a ) JjVl c503jJl (jyJl 

^Pj yti* _j *5 (Cu 2 ) ^Vill jyji £>J'j (Cu , b ) 

•L>* 

Anals 4 -~>-jJiJi 


0^5j U Ulpj (3A +), (2A +), (lA +) Si jA* {ijJ- 4j^Aj ^ybj 

. (“ ) I jjlA Oj£j Jj J^\ <jyJi of _>Jj 

cS^—% i^^Jl L-L-f y*-JXi ^Ua.. ;'l u «,J 

Trichoptera , ^ ^ ^1 LL* J) ^j^Ji Vj }fj ,^ J ^U. ^ 

.Plecoptera 




L-ly> Juu j2l*\ ^>- tL*—if IfcfrUjf o-i>-f ( J» i ly 

^ jjydU UJ fyA * 'AA^ Comstock & Needham **->j 
Lamereej \\ \ A Tillyard aJs- l$i>of ^yJl o^wt*Jl jl*j U-*» N SiliiM 

Df £ jJlj ji^T J* . 4ij>v* jJ-*j ($J lI, .l^C-fj (3jyJl frU-l OJ-t>- JLai ( \ ^YY 

* * 

ys*j £~uaJ dJJ Ay *y“jy ($■* - *' { J& (jJaJ UjNl olyt^Jl J k^-Vl 
Convex 5jj^i (*~*^» *-j (jjj—*Jl (_j^ (3^*0 <4—«ia.« 'y-f) iy—I p (3j^*J! 

L^J y*jjj Concave SyulLL <uLi*Jl t**u> (+) l^J 

. (—) 

Longitudinal Veins A^jJalt Jjyd! • Vji 
* 

.^yi* _^p >—jA>v» ^aj eS^ OyXj ij (C+) Costa ^«XsiaJi _ \ 

Sc 2 , Sc ! : ypy Aij yi* j*J (Sc-) Subcosta ^JLaJl cJ^ - T 

* 

Jj-W ijLsNI aiL-j £jy y*j ( R+ ) Radius tj- V 

V-^ R I .jliajJ JjVl ypy <_$)] £y& 

Radial Sector ^liJl ^^-*£31 W < j-b»J! iil>- L j>- xl+jj 

t 

• R 5 J&- R 2 y £j> H) 1 yi yi* yj R s d yyj 

: l*A ypy 3yi* LjU^Vl 4*L- (M-) Media jJl _ t 

:J,-py ^Jl £■ ya “L;Jbx* yj (MA+) Anterior Media ,_yUVl 
Jyjlj (MA ]) 1st Anterior Media JjNl ^yUS/l JyJl Ua 

Posterior Media yJdJI ^^jjl J^Jtj <(MA 2 ) ^yWl 

y-^J Mp 1 y £\lr-* W yy £y*j y-* 4 yj (MP -) 

,mp 4 



Jy*Jl p -.i'- ij j* lHa oL-j (Cu -) Cubitus <^0^)1 J^JI _o 

SoU ^yiij j*j (Cu j +) First Cubitus JjVl 

j/Vl tfOijJl JyJij (CU ! a ) ^UVI JciJUjll J^JI :<> p> 

>j ^ y'j ( Cu 2 ) ^o 51 J*-** ^ ( Cu 1 b) 

•£/*=* 

Anals Kpr^ jjyJI —^ 

0j£J U UU-j (3A +), (2A +), (lA +) So Jl* <jjjP Aj^LJ y» Oj^if SoU- ^Aj 

. ( — ) I j*2* Oj^j -li ^Jlill ^2Jl 3 yJl 01 4j-t^v* 

y£~*j L^JUlj aaLsM (jijAlU L.L.I x*j ijjjJl ^l]a—Ji IJl. *j 

Trichoptera , jlJj ^ ^UkJl IJub ^Jj v^J! <jA ^UiJ J\ SjjU* <u 

Plecoptera 

SobjJl ^-*1—«Vl ^UiJI yf- y SJ^i j! 2Uji _ti ^gJjjaJl 01 

Accessory OilO»V! JjyJb «0*> ( _ f *-~-.3j ^jk!l jyJ! ^^i; Sobj ( 1 ) 

« 

. ..-■> ■ a, b, c, iiUsj £. j _yU s '^' p-Vl (jiki aJU> Veins 

J A—jlo*] o0(j jjJj R 2 ^'^j. O-jl0»Vl jjj—*il 

.liSCbj R 2 C ' R 2b , R 2a 

(JjyJlj L^ic- jXUj dJJ-iJj O—OJlX^j AjU iJjl? Jjjf- Ojprj <^> 
VI Oa-^l iJjiaJl O—O^Jl JjyOl ^ £*XJ V ale>j Intercalary Veins 

. Jaii (jOf^ 

: ^ ......^ J>-V Aj^jaJl djyJl -O-lP aJ l Oo-t>uj 


Ji jl y>- £• ayW^I iJjJaJl Jj/J' ( 1 ) 

y JyJl < iL.a,i.',< <jjy^ yb Oj—SO L*J-j JaJil -tf-ly 

* 

dyjjJl JLLkJ < a3 aS" j. .tU A-_»*L*Vl <jjj_*Jl |» .^Ij a)UJ' eJ__fc 

. (R-M) aJ Radio-Media £UI JyJl L? *—j Media j Radius 

AoliJ! Jjjy«Jl adl^J jUI JJj ayLsJl j^laJ fUJi (jjyjl y**i lT^' 

. Alfcla yta^S" jl ly> 

yj .c£y-l y cS-^-l Jjy y «jiij Jij 

jjip i_3 j *eJl v_^«j .iiy-j AjtjXJ ly ^.x. ^a ; Aa^y Jjjy^ v*- ~^ 

J R, Ujb U-jh^j jj JaJj .<j V~^ <ij_/J' <y^ <N!jy J-*^ y 

.JjyJl yb yyJl j i] Cuj 

Cross Veins (Sj^Uil) %**U«ll 

y Ul*j ( yii>»j uij «^S""jJl UJUl AjjiaJI dy ^J-naJ <y^ cJjyJl y&j 
^b»JI (3iW y '^i 01 a?- j j y-S/1 i y»dl y Ia^jp -by -lij <t_Jya»u 

aJj y l^S” Archedictyon ^b i_jyuj JijyJl y 3-bL^ i£y yp 
yi ajy-jil Aa^^aII di^y^ < Neuroptera A>A^Ni 4-^*2* 
i—jjy«Jb «^j 01 I^-Op (JdJl y^SI l^c* jJS" Ajy) ybJlS^ ^y ^b>JU 

: (a j.k.^W 

ajj'jJI y ^yilj-Sc JyJlj <C JyJl y. J^ojj :Humeral (h) ^op-UJI _ ^ 

r 

.£-b>tll Aj-iplaJl 

. R 5 j R! yj jz+j j : Radial (r) c >- Y 
^■4 ) R 3 dy _ji R 4+5 (j^j ^ 2+3 <-jd- dy. ’• Sectorial (s) ^l?UJl _ V 



'j* MA j Rs : Radio-Medial (r -m) ^jk-jJ' <^,,*£11 - i 

k~>j 

. MPj j MA 2 j?! j : Medial (m) jJl _ 0 

.Cuj Mj*| Ji*jj : Medio-Cubital (m - cu) j^k-^ll - ^ 

Cu j R Jj-k>JI Sdpli ja -Asrji : Arculus (a) ^^ill - V 

* * 

AZa sj>dl (jikuj M l*iJj (Jj*Jl l*k 

^^ikJI ^yWi «jjsrj M JyJi ^Ul £jLj Anterior Arculus ^L.NI 

.M JyJl i_Ak- aiyPosterior Arculus 

ok-Lw* iJkP- ^^k*** Jl JjyJl 

u-«-ij < Cells L^kJlj ok-Lall a-ift cJ* j*Jj {j* c5ji_/*Jl 

« 

^ ^yj ■^k'ill ja Uo?«i (^JJI JyJi t _ s 3) 

b^k-j 4..».,y J\\ OLa-—Jl jj-j hjj~<a>iA C)j£jj Basal Cells ijJP-l# b^k- 

. Jjydl a-U j-j ^-irj Distal Cells JJ^k 

I * ^ i>~ A^i>«JI jik R2 + 3) Ojyk»~* o\jL. 

• (^2+3) V j (R3) <iy^ 

^g-a — J J ~OJb (^dil (jyJl li] 

^jiki r - m j *Jl jyJl j.lis>-V M, R ^y.lajl lij yJl 

.(R + M) a£Ull U^JI^ 

A^iiJI iJUJI #jjk j^yJk- ^glj i»t»-lj ^Jk- y- (jjf- -ti 

lil *^iUj <4jliJl aJ>J\j <Li^kJl SJiJIj ^j_jMl iJkdl; ^ta^JI iJtP-li #k-j Sjy^l 
ik^kJlj (istM) ijJ^-Lail ^»_J < j e jc ,l v - ^j3| ^Jsy- tjj»j M A-Jk«Jl c..o...» L* 

. (2ndM) 


(to J£ji> Wing Regions ^U^Ji ^li* 

AjUplaJl ^j[JL*a\\ ,^+^~ (^b AjJipUJI AiLdl i__j j*5 

J\j 1.! i Axillary Region aJsjV! iikdl J^LiJl iiii* aU:...* iikui" j-LJ 
^U>xJI g.bIP U^>vj 4 i\jt£ aKj* cJJb^i ^Ls^J! 
Jjbb.* ».AP —ao l* tJlii A-a^ydl i)l>- < 5J>-lj a ala:* ^P 

jl Furrows fr UilVI uyu ^ l$JLW -UP ^^Ip 

:^yb 1*7'"*""b ^b>JI f*b Folds 

* 

Ijip L. aJ_jJU 11 JjyJl £?+*- ^ <Jy^j Remigium a-*^' iilull - 'i 

• Cu Ji C ja aJ^WI Jj/JI fj Anal Veins yiJl JjyJl 

<3jyJ I jjIp cf_r^- AiLeil Vannus A-iUJI Aaladl _ V 
Anal or Van- a^aUJI jl yiJl aJJL j-iikdl ^jU aL^' <udl u^j 

. nal Furrow 

Jugum A-A-^'i/l J A^ili-JI Aala'.ll AilU Aala:* J^rjj l* \j *&j 

« 

aJU- iik> Jugal Furrow ajJ! i-iUJl iiLdl jP IfUaij 

ilLlil Aj^Jij LS^ -^1—j oUai*j ^jip <£y^ (Jjjidl 

•c^b 

« 

olj-i^- <>^>-^1 ^yj Diptera ok ^yj 

Squa- Alula ^ L*>xiI _lajt <* <*j!j a*j\JLp ^ --* Jb^-y 

) Calyptere j\ ma 

Wings Muscles 4 jl 1»SM Uj^Uac. 

: IjiF'y ^J>\ A>Ai»-^J <S"”y^-l •*»«!' ^ — oj 



'Jugal region 


alula 


(^L>Jt oli iJj) iJ>II UAH ^ :(H) JAi 

O^Vo Snodgrass jt -) 




(IV JSo) Direct Muscles ( 1 ) 

: l^v»j £-U^JJ AjJpliSl ^JLi^aiL ij, i<L<* Ja,Jy 

Axillary Muscles S^Nl o^LaaJI _ \ 

Axillary iilliJl ^ -UJcJj IjyLU ^r* k- 1 

4>»jLaJl .IaJcj i-iajl ii-jaP ob aJj <111 

. Flexor Muscle i-llill iLja*JU «J»yuj . JLktVl 

Basalar Muscles ^b>dJ ajpUJI ^JbuJl o*A^aP _ Y 

4^*1*'i/! A-I-a N ^O^sio*jl ^ ^Ijjf 4 j^\j » ~~i j 

* 

iyu-NI iJlillj < Pleurobasalar Muscle ^b «J»yoj Episternum Ij^yUJ 
J>S<Sj <iiyUJ i~«bVi 5 jr* Sternobasalar Muscle ^[i <_jyjj 

. Coxobasalar Muscle 

Subalar Muscle £-b>JI r 

Epimeron IjyUJ AybJl 1>^La U ^yJuLJl j* <Laf- J* 
iiiyJJ <_£yUJl s ,y r ^\ ja tSj *f iLiP Llj -Uj < Pleurosubalar Muscle ,J>yuj 
.Subalar £-h>>l! JjLA aJ-/» ^ -UJej baJk^kS'j Coxosubalar Muscle vJyOij 

^U>JI y>-j ^Js- L^jUojIj O^.jawll aJLft 

« 

. »jf** Jy>- Iyb 

(tA JSbi) Indirect Muscles o^Lui j_^cJI ( iy ) 

a JP-LflJ ( J-*a2 V 


O *\ra Snodgrass 







n of urn <~L«flJ| 



('Ifa Snodgrass je -) 








Dorsal Muscles Sj^iajl _ 1 


t ijjJuaJI oLtUJI ^ SjiUJl iJjiaJl 0*^Lja«Jl ^ i^Lf- (_j*J 

: Jf&j+JyA J\\ U 

^l Median Longitudinal Muscles Lj^ail oM^Ji ( \ ) 

• y 3 ^. ytJl -h*.y 

^ Ja ;y ^I Lateral Oblique Muscles JjjlLl (c-j) 

. oW^Ij liLo^-lytli 

L (_ yy^i j] ^L>*U Liwl>- 

• LS^i <J^ 

Tergo-Sternal Muscles ^UkJl o*>UnJi _ t 

aJ^IoII O^Lja*Jl ^Ip- J^yj olioW - Jaj y ^yJl 

y 3 ^^- 

u^^ij £-*j y, 0*>Ua*JI y* ^3 U s-\*Cj\) ^Lil ^IjXJ 4-ipj ‘ls^^ 

• *ytr^"” ^y** (_j* ^U^JI 





The Abdomen 

£j* <S yjij ►■ > ■ ( y* AilliJl A^ Ja ^ll ^yiiJ! 

oLiU' Jki^y . <Jy>-l Altai* (_?! ^y* £W?j! I.i* ^giajj <5ljL*i*j AjjL-w* 

lwi< yjp ^jLw> yp SjLp l$Aiyu*lj L$jW- y 0y& C-->- yUJl 

jLai dJJi <_£l L^j j g ]o'i V a^jupI yp SjLp oljjXJt c)t \^S~ \S\f- 

A » 

3^>-^1 SjLUJI i^l>- ^-jjsuil ^ 4-jiliJlj i^UVl oLai>Jl ^a*j ^J>«j 

. a^UJI JuL-UJl *UpN1 jJI 

Uro- AA»i«>JI ^JajJli (_>yu ^yJaJl CjLa 1>- i-iP 01 AAJ^Jl oU-lj-lJl J-Uj 

jy>o l yi*-Jl £* .ja.o; ^4jlo jt -lij i ^ Y ya meres 

* * 
jlyb'blS ^yt^-u Telson yjJL i_J>y^i Syji-'i/l 

Ui” L_-yJl c/ 4 *^ cs^" jtJa*i aJuISOI j^j aJi*\53 

.Protura <jj ^ 

Vj Ji- aJjVI L/ ^J aU£J\ ol^Jl ^ -bryi a^UJI UUJ1 uf 
. » 

AjyX* SjrfiUJl Ajil^JI A»-y £* L$->"y tO-*?* Orthoptera aaJLx«w» 

j-.-iii sy^ ^ Ifjyu*l j-g^i) < Suranal Plate or Epiproct a-*- yiJl Jyi a^oLaH 

A^yiJ! Jjy>- ' yl AjyjJt ^U-a!Ij i_J* yuj £yiJi j^ip ^LIaSI y* 

Ji-fc3j a^wjIj iilp Lf $i sy^UJl AjikJl ajLUJI U < Podical Plates or Paraproct 

. aJI J\ £j\ ^-L>JI aa^1 aa1»J1 



jilaJl olji ya (Ajjiiii'l AyJaJl olaJoJ! JJkf- i_jJb£«j 

tJy&J <U*l£3 «^ JS"* J* ix~. Uijtf- u_^j Ml* Collembola 

1*1 <t*L*j LjXjy^l ^JLwiJ lL.. > - .. ol__ r X>Jl ^Ja** ^ AxJaJl *utUJI 

^.^..,-j l* ij^5^* ^jii>JI j.\...-aII £* sJla J»c£i <JUs- 

< Median Segment, Epinotum, or Propodeum yt>J\ j( iJa^l SJLUJl 

<iL>Jl jj A» 4# jJ\ jj]o y i yi f.bjl ^l*-tjNl UtA J 

^♦L Petiole 4*-#j 4 jLI>- iij^* l-^x* t-y>- jl iJliJl AxJaJl 

y * j .y r ~ *•—• •~x. < sJ U~~>- < Gaster U*yj ^^xJlj 4>viull ( ^]aJl 
* 

. (a?ix>-NI S-jLiup- ijj ^* ) ^>1x11 j ./*>-ll eijli y US' *S~j >Jl 

^jaj L»^**'y ol_ r ioJI y 4*j-t* *UJ^a .it A^ilaJl Cjldl^Ji ■ .jsj 

Ljj^L-Jj <«uix>v* y jl ol-xJ! ^>-ta W 

Muscidae, Trypetidae iLuai ^ US' yxJ\ ^U?j UUs- *.Lil j JlU 

US' fj^U» 4j"& Cj lil>- iX»'li 

: CS L - 

Visceral or Pregenital A^ImIIUI J^fl CilllaJI ji CiliiaJl . > 

Segments 

« 

_ __ S'yi\ iijL«j> 4,1a ...*u jJLj ^^jAj 4 : ;]a.ll o^iU- J! 

■J-tf- ^|jL Jtij i »^S"”i <>r- US' ol_ r w>Ji AjlxJlj JjNl UJI 

.^M oli Vj (J* ur J) Sjy^JI oUI>Jl 

Genital Segments ^LuUjJI CililaJ} . t 

JjijjJl ^j^* Wjj i 4 av*Ix)1j <x*liJl 4aJa»li oLaI^JI 

* 

ijL^j iijjil Gonopore iJL-Usll .Gonopods XJL-lsJl plaiVl 

. 4jc^LJ 1 4j AjL^j ^y 4j^S^JUi A^JL^Lilil 4>xl4Jl L^-Uj Aj 


Postgenital Segments laIa UliiaJl . T 

U^>J1 JkjljjJl O'* ijUJlj i^iUjI JliilUJI U* 

. Anal Cerci OL*-^iJI Okyill U* 

Abdominal Appendages £>laJ! Ajljg 

4.1,3,all Jjijyil Wjj jjiaJl L5* oLSl?- «ul>- JS' 

Nj <j_yWl IjL® -Xjc Jjlj^ll «.!* 4-Jlf- J-6-* _y»^l l-t*- 

• 40 U i_julle>^LiU fjA-tl 

J>j\jj (4jL*Ujl oULpOI) 4olill ^,.. i ljiJl ,X?tj)J 

* - 

iiJuJI -bljj JJl Uo i^Nl ^ Ovipositor L ^aJl ^Jsj ill jdj&i 

.Genitalia .^LUJi ill jl 4^^jl>*Jl ^UipI ^>^Sli] 4*^U1 

l _il>- 4-Joull oUUJl JjI jjj (<;lL«Uill olal>Jl) ii^O>dl okiisnJl Jjljj 

Jjljj ^-^aJ Upj .iJLldl i^aJUsjJL 4**Ap- IgJ ^pj t_j»jUi*^LiLS UL-UJl 

:^jL US' 4pL«Uj (_£ j>-l_j 4 -ULj N -^jj ^yll olyJL?»Jl ^jjaJt 

Non Reproductive Appendages o^LlillJI aJlgjJI ( I ) 

: 

Anal Cerci U^idl - ' 

aJUlSlll ol^p^xil ** l^j i.l. .->- (S^JLP 4 j.jUJ1 4aU 1I Jkjljj ( Ji*j 

Thy- ^gja aj i Q. U ,«■ l l US' ^jUJi «-bJiP ily)» Oj^Ji Jta* *SlSUl JUbj 

US' iLU* iL^l» ji <Dictyoptera ^-ol^oll ^ US' 4jJU» j! <sanura 

jl <Orthoptera jl^UI ^ U S iLU» jS- o^wai jl .Orthoptera ^LiUl ^ 

<* 

US' Ur_p ^1 )\ i Dermaptera jy>*Jl ij>\ Jf US' Jail* O ^Jl 

•(°* J^-O oU^ <_$* 


L=r ji .Jl OjyiU : (t\) Jii 

(> ^ V > Chapman ^ ) 






(Apterygota) ^ 4jth^ll .iijjjl) . T 

Aj^aJfc'yi A^xis* 1 ! jS- ol^laJl Jaii^- 

ota iS^j\ j^^%}\ ^y3 ki aXt* y*y »j A.Lx«A«L".il 

< hj\ *\ _ Y ^ A,;la.H oUUdl ^1 p Thysanura <_$yiJull 

a*^juLH aa*^ 1 Coxite ajLLj>«JIj i Base - Limb (_<jupI> ■_ «S *^xjj 

£» JuljjJi «Jla op-Ij* 0*jl: U Ij-iS'j <Stylus s^wai liL. Coxopodite 

Jij (Coxosternum IJHj?^\ aJ^NIj aJWI eijs aJ^u-^I aJ^-NI 

i(ol JSU) <aa>,j>- J£3 ^^LpUII ^rja>Ji ja Vesicles OL>_^Jl Olp^i 

A.-ja.ll oUUJl ( _^Lp Juljj Collembola yUJI <__jjJl A-jj o'y^>- jkJl 

$■ 

Hamuli or Reiinacu- 5-JajUjl < Collophore ajL^*>UL <J>yC a*j1iJL AiJUlj 

. (oY j£i) JljJl ^jip Furcula ojiUJl dum 

Appendages of <L»l£]i j^c. 4Vi>dl jjla^l ijljj . f 

Immature Pterygote Insects 

(A-xlaJl -dljjJl Aj>»isii aL*15vJI jS- jl^iaNI la '“'■£- ji 

Ax-j^Jl ^jlaJl CjIa1>- ^S- ijj~0 A.:ja ; )' Jdlji^ll ^aJ jjL* obj_p- 

< Y“ oLal»dl ^yip JJljj ^a-j ^>*^’^1 A«ii^>- olijJ (_5*J * 

. * # # 

j£i) Prolegs Aplxll Jsrj Vb ^*_~I l* jl A-da; J>-jl »jj«0 J» < \ • ‘ 'l ‘ 0 < i 

.(ot ,or 

Reproductive Appendages iLiLiLlJI aJlgjJI ( y ) 

lafll ^luNl ^ j A obtbu-H Jbljjj a1^*151!1 ^ karZ- 

^jUudJl ( y yjj 1 GonopOdS A~^X>til Jj\j^\j Jjijjll cJL* (_i yuj ^Jdl aJI>- 

* » . * 

l^ S3 1>- ^jA ( CoXltGS i^LajIj^xJI ji 




>1531 oli j JaJl Jbljj : (OT)JSA 
(1 ^ 'To Snodgrass ,-f -) 


n 

o 



\YA- 












Gona- 1 »J»yu iLjlaJl .XjIjjJI y £jj L^isu-j y y~i kS" Sty 1 1 

# 

i(o\ j£i) (Vesicles SOjIjJI y o^jNI oUyJl Jlt^) pophyses 

*li/ External Genitalia iL^-jUJI t-UapI ,y «k 4/^" 

^y Male Genitalia iU-Jl iJlj yjVl y Ovipositor yiJ' yaj iJL 

Ovipositor (j2v#31 - Vji 

iLjl> <Jj£s J-Si < y ^y ill tjckw 

j>-jU jy£> Ji ‘^ws>lj-^aJ! ^y 1*5"" 4 is 5 k» <y..<a* j! oll»llaJl y \*£ i>w?lj 
^y L*5" 5 j y I ik-4-Ji* 0 Jij <il y L*5" yk-U j\ cs* kS"" 

aJj^I y L*5"" ULj Uo^-j Ji 4 jj-j y 

. oUilf- 

ol<ycJl ) Valvulae oH * .yall t y ^Ijjl <j ' --C"yj t_5^* 

oUlwiJl «Jl* J^-j < (a~~*J' SJ^4' <y Gonapophyses JLLA^ 
Ji***j) Valvifer ol«l*...ai' o^L*kj ij iyj SjJP-LiJl a./»lt y 

. (oV ( ol <00 j£i) L5"" ykj . (juLUill SJiJIjJ' Coxites oliiy>- 

* « 

Ventral or Anterior Valvulae i-^UVl y <.4a,Jl ol«U-*aJl y gjj _ > 

• iiJUJJ SJL-Ldl oUydl Jtw y>j 
Inner or Posterior Valvulae Akkjl j\ iukljdl oUU^all y yjj _ Y 

. <uki! ^..l.vUiil j 

Dorsal or Lateral Valvulae kAkl jt ^ gjj _ f 

. <*«>U3l AaUJ! oIL«j y>- ^HUr.-l ykj 


\r\ 



(^To Snodgrass^) 







3 



\Xi - 


(\Ho Snodgrass • 



5jT UL*j j 4-L^LJl a-ljl^Sl ^i ioji' Sty I i LI 

C)j£sj d^l^ o*j * L * i t ^ L y --*-- j M LfjL -op t ~-^ ^o^Ll 

1^5" i*_vLJtj A^lill .J-LiLJ! 0L~^ oLLk-oJl ^ -Lib £-L»j i!l 

* 

. 4>oi^-Ml y .i ■/ > i 


4>»Xa 3! J^>-ji^ ( jji^Jl Lfj Oj^Sj < lf^o*j JjIj^Ii ^Uwilljj 

. LL»J! i>L3l JiJ>JI ylfj LL-LxJl 
( o^ ioA tSLJ Male Genitalia jUm!) Ail - LuIj 


j^L^JI ^yi\ ^ bU Igj! Ml ..oJj»i» Mlxil oy^LI jU—! i SJV Jl>-\j 

<L*llJ! iL_JI iJi Ljj ( olk_»■ * « - /? i ^y If! dJJdJj 

• * * f 

SJuly'l ^ ^.MiMI Jt*3 Harpagones jl Harpes kJyuj Claspers ^Ui' j* 
Lfi^ii jj ola_JI tVJl ^iiMb jtiLw*M! ^ jS^JJ! La^x*jc«*jj 4JL*Li!l 

a ,ilj ,yii*J Jjj j! jl »-b»-lj <d-4P Jjb olyis>JI 

C> 

Pie- 4 ^ j jj Collembola IwXpL* -V>-^ l 5 ^ L*i 

j' Cr 4 O^jj (Ji r-^ LS*-> <CO P tera 

sLSJI ,j> ^y^Li! ty*Ji jl Penis l _. i .ja.A!l O^SL Inner or Median Lobe ^k^l 

Epheme-jjl. ^Ipj Protura l-J, y Li" ijtJaJij Jais>y iij <iiiUJl 

A*iai ^y ^^LMail Lai jv>«L i a* jl < Dermaptera i>^>-Ml roptera 

^ C5* (Phallus) Median Penis a^^jl 

. ol 


jjJa Parameres lit>^ O^SLi ^j'^Ji L*l 

<^.^4*^3jgJl t_Jp^1? < Acdeagus j'^ m \ 




(\ ^To Snodgrass ^ 





irr' \kr\f* 


iiiUjl sLUl JjLgj ^ jcr-ys Gonopore UL-LJl l»t PKallotreme 

Penis Oj£j <^~p~ jjS"i jLLJI ill . (o'A JSU) 

ijL^j Claspers ^.ja^LaJl fUaP-M Oj £j Ujuj iiJliJl AyJaJl aaUJI ij 

.(V J£i) i^UJl JuUJl 

Abdominal Endoskeleton ^jJa^U JS^II 

Phragmata bUsrl^i!l ^y* £jil J* J^LUJ UJiJI oW ^ fia*« 

L lyL <j.UaJ! ^yi JUJi yi US" Apophyses oU/-*Vl ja £jj! Lu Jti US" 
£j»lj^>S" yjla.li ^yU-ljJl ^JSU^Jl ilj^Lll <aja:L Li^b £jSi iJLfc 0_ySj 

AJlj ilb A-^sUJl O^A <yja.il Ay^Jillj iJjJaJl O^Uia*Jl 

.jLLJi 

CU JSJi) Abdominal Muscles Cj^Uafr 

: V^' J\ 1+^0? 

Longitudinal Muscles A^ljJaJl ^ 

^yJ] “Or_yd jji •^ry o*)Uaj>-H 

iyrjUJl < Externals & Internals iJU-b (£ L>-jU- Apj^v 

J>l O^So LUIjJI U ^ iSJUJl ijlAj ,_y)] AaUJI Jjj J-^aJj S 

v J - |K L7a«!l - , lJ" ^yjl AjiUJI Ajijb ^ylj AjtUJI ijljj ^jA Jcyj} AjLLJI ^jA 

Median External iyj-jUJI <Ja^Jl <,^jaJl iUuJl iJjiaJt *->-^1 ji 
<Ua*Jlj Median Internal Dorsals SJlpIjJI Lia^-jJl Sj^iiJ! Dorsals 

LjUJI AjLJaxilj Lateral External Dorsals L>-jUJI LjUJl Sj^^jaJl 

. Lateral Internal Dorsals SJU-IjJI 


Longifield 



segnent 




Snodgrass ) 



4.;]aJi 4.1-jaoil : ^ OjScs# OjJall 4-iy~«Nl _ji A.l ja . l l LI 

SJL-Ull JuJaJl iljajJlj t Median External Ventrals L*-jLJI 

Lateral External Ls^LJI iLiudlj < Median Internal Ventrals 

. Lateral Internal Ventrals ijL-Ull LjLJI Lda.il < Ventrals 

j..gai ^Js- (Ljy^'illj 4-s^yJl) L^ - J ao j £-* j*u LJjJaJl O^Ja- w il 
O^L<a*J! Oli i-t>- kZ • 1 ■»P LI LI ^jp“l-klj ^jjaJl 

• Ji -1 Jf w •■ >t J! jM ^ W 

Lateral Muscles ^2UU ui^Uuil . Y 

1 ^ cLjI a i>dt ^>-L -t>-4.ila.11 4 j j g L!i . “ i*^t. H 4P^*^! oJla 
-L » Jd ) j_ 5 ^] *>■_yJl t-LJ [ Lj4->-yjl o^EiaxJl 5 jLp y&_j 

.ilLfc Oj^j Xai Sj*£ 4 j)^ lj £jU^> »LP <4jiJL*JI ^pAi Ly^l 

«j> AjjjJj O^LsiaP _jt *i)jh ^/“"l jl Lj^Ij j O^LjaP’ 

Ajlpj I^P LjLjI ji 4jy^*}/l 4>-yjl »_-jL j^sLijl JLP O^Ja*Jl 

.iy^Jl! Respiratory Movements L^izJl olS”y>JI ^y jpLj 

Transverse Muscles <*a j«"‘- *t) ■ T 

^Ia-JIj ^y^Ja-Jl . * i^A. ^.11 ^3^. 4-^.llj ^si-ljdj Jcv- y 

Muscles of Dorsal and Ven- L.:]a.Jlj jii! LjlpV! o%^*j <Jyuj 

: yfcj tral Diaphragms 

. Transverse Dorsals L_ / ^Jl yc.J.1 o!>UuJl ( t ) 

. Transverse Ventrals LdaJ L>yc_JJ ■^■^■>.11 (.^j) 
4^1>- ^>-I . ~ ./ic, .. A> m y* jJI Sjj-xJlj ii^L- L^J o^EjaxJ! oJlaj 

. 4.... . .— ild' j*iJl Oj^JjJlj 4 LL 4 L 1 I! f 1 .lafcNl 



gj 1^1-iLJ I 


The Internal Anatomy 
The Muscular System tpLriMjf jLbfelf 

p-— f~ U P J* ojy 

<01 ' -I . . . ~ >N . >)«'! ^yt o 05*^ ® | > '** ^ J * 

a-.-m.JI A-Lja«Jl 5yJi O' <\^J^A-iaP 5y O jlj l$jj_j jJ*} iO_/w» L*J^" 

oJUo UljJ! otAOaP Jbpljj <j*_*s3>j! jjj L«s £p ^>UxJ y 

^ylLaiyJl jl O^JJ' Jjj jL* y)l OjUi ^JP ojLLlJl y» rjJcS 

.4>v^'yi i** yi 

Nj i Cross Striated Loy JaJaiM PyJl y l$jti o' y o^jaJl y~+Z 
oUUJ iaJuil __lS.il O^AjaP Jj Ja-la>»Jl IJl* 01 

. A*l~*UJl O ./?• li A « .» ,/3 ^ ll 

: Ji o'^JI y JOa-J' —a? 

Visceral Muscular System <£>£* Jl^c. jlf* . ^ 

f y y^ *WaiM jS- jt <laia^' O^A-0a. « Jl 

Automatic Nervous ylll! ^...a.il y LjJUaJ' O^jj iJ>4jd' 

oij Ventral Nerve Cord yJaJ! J-?JI y iLwap #.up y jf < System 

0/j c£Jdl ii y oJi y \^S JtAUNI ^^-^aP :>Lt«j L$J Oj£j N 

- MX - 


JsuJyj < <L*JalL* A?.laj aS*" oli As^jiy* C~»Jj #3yL» Ljaul Aj^Ljaf- 

aaJ S-b-lj »ljj ^y^y. J^j Desmosomes ajLLpI Akv.ljj aJLa*JI 4ilJl 
^iail Zjaj Jtij oliLl» <__$* (j-J) a-vLaoJI AjLDI ^L*j A-ijliH ijlilj aJL df- 

. Actin iiUj Myosin Sal* Jj*-j l$J JaJaiM 

Skeletal Muscular System tfj\±* ji <^1^* (^Uafr jl^ . T 

i- # 

i aL_ yi» l$Jij aJUaaJI A»lJl i (jiaJ O^.jaxJl 
Vj Ljl>- aJjL*j> as^jJ ~y* AJ^LiPj ^Ajiiijii s-L^pVI 
Desmo- _j ^ Ja-Jy V a.I.,a»II Ajjij Aju^ »SjiU oVl>- 

Jo-\ y* aJ^L^II a!.,a.«J 1 <A<y^' y* Ju-U- iiJJl <somes 

X*JCj Origin jt a 1 ,,Va«H i—*_/*2 a«1^.^H y* c^A‘ t-y°. j W 

u15C*j c£*^j a£^£ £jsr«JI jt ^Ja>Jl y>-Vi L_i^)aJl 

jbjf jl (jL>-f -tsf y Ji jt aS"* fj^JU aLsajJI -ii .Insertion 

fjsdl jt a L' a «H y*j l^ -Ia**j2 

.LUI iJ/UJl J UT aS^i 

Histology of Muscles ^UuJI g^ill ^lu>Vl c^jol! 

AoiJ <*y- jJS"j < AjiJJI ^y>JI ^ jf j^-Ij ^ 

Sarcos- oUJ y* 0ajlJ JZ'j < Fibre iJjaP UJ (T • _ \*) ^p 

a-lJj^j oLJj?r- tlr 4 Ayles, Myofibrillae or Fibrillae 

cs* Ajjij> oLLUl .(Myosin, Actin 

* 

J>-b APjy A^yiVl -br-jJj .Matrix auJI SiliL l*j Sarcoplasm i J^a *Jl 
0 _^cj Sarcolemma ( _ ? La^ tLii- ^jWi a»La« 11 AiJJb h~>*j 

AjLJJI y^~ ^ i A.^.^a,«Jl ^*lp-^.cdij 1 " *F dll <LL>xZj y* 


^ m , ^ yyA a ^ ^ Sarcosomes >*%***^ l ■ *■ ii ^Lu^i 

. UUmJ! AjLJlSI J>-b 


Lj^L* Aj^-i l...j?^P UaJa^J <JUa*3l 4 jLJlHj ^^b) 

Jij (Anisotropic LfjU> UjUo j-p) ^UjU Ucac« jLU* £• (Isotropic 
jj jl Kraus's Membrane tliJy *->j*i ^jkldl <iyS*j 

iikdl ^ oaL> Jaj ^ Jb^jj Jb Wilis' <Telophragma j?rWb *_jyu 

JarP C^*L!l Ua JJUjj -iij Hensen's Line J*>*j ijyu 

^ jjj b-Ou ULo*Jl t-»UNl ijf3 . Mesophragma J^WL <Jyu ^jU 

' ' ■ ^ i *VJ . /3 • ] I 4-o^U l JCS* I. tyfL*p 4 ? «A ^lp . * ii.. all 

.,^«li (J^l? j■?* a i ^bJbj (Ljj-p 9 4—jL>w* ^ J j*,<3 

^j*^jJi o/; Jlai ULjudi ^LJNl ^ iiJLO* ^Ijjl Jaf-jJ 

AjjjVI \jjb-j (lx.j.i>..< 

t^ljLwUI aj^VI IjjI>- Uj, Oj£j a^jJp 

• lt*^' ^y J*-^ 1 iy 

^y j^»p ^JSUj ^j*A|j^jL*Jl O^^jj ^JSUJl ^JUuJl aaJJI »U“\j Jj 

^a>u ^y US' ^y-Ui- ^SUo ULiaiJi oliJJl SjjjNI Jb^jJj ^S' 

» 

^ obj Ux^-Nl <LJUp i<jj 

o j&j <y sy'bii j «p i>*-^-'yi o^uiap ^y US' l*Uj oi^SjUJi) 

« ft 

. « ~ .a j <iJJI j\ ^U—*Jl jz.* 


Muscle Arrangment (Myology) 


UJJi^rfUj (Segmentation JU*; ( JUuJI jL^»JJ ^UJI «UaJ 

ft ft 


^jlp • oli^jl £jA ji& liJ-!*XfTj 

ij_ji>»]| C<*^ .ja.oil UpU 5jJL>JI ^jl>JI £* 


The Skeletal Muscles 

•'/If' i)j£j Jjtl UiLjui L^J5.3 Ip O^.^ao.H »J 

: 0Jjj 4.;Ja„) jf 4 jjJL/? jf 

-lLS'I* *5"£jU- tjLJ : Extrinsic Muscle <JUaP 

kiLpyi ^jIp J>-b o^-jj intrinsic Muscle SjUta iJLac- 

" l^j^-*1 4 tf ■ y ?y* 1 p»^1 j ^ I -,/ji ji t ' ^ l . ** i *\t * 


iLjaf- i Depressor Muscle <jail>- iJUac- Levator Muscle i*jlj JJLap 
R etrac- .^LUJJ iS^ y^* <Ua pj Tractor or Promotor Muscle ^l«Vl ^1 i5"" y^* 
jA j+af- ^ jJip fyuj <ij** iJUaP- < tor or Remotor Muscle 

^ trj^ j jjIp J-*-~ Flexor Muscle ijU jl Adductor Muscle 
Abductor Muscle jA jJap ^p ^o*lj iJi*-* H «a*j SJUv* <-Lap i4~Jl 
Rotator Mus- i^JU iU*P < Extensor Muscle jp zy >J 50*^ jl 

••jO 1 ij* J ** 3 Cle 

4j ^«*ju b-J (1)1# r _“ J ^ .S 3 »\\ L«l 

♦ A-fl-liji'l JUp i 


\n — 


^iLJI 


w 

The Nervous System 


jIU» (,5* ^y;^.wjl jL^JI ^JjL 

ot-jUJI ol[yjll JJi-j Sense Organs ^^>*11 fr U»pI jjj 1 +£>*a jLaJl 
J*iJ! oLj-d! «JigJ ^1 Effector Organs t Lap VI 

Nerve Cell or Neu- a^-a-JI aJ»J! ^ L-UVI iJb-^Jlj 

<jy*u cjffJJl Cyton a-UJI dj&jj <SjJjo VlSwf i>-t; oi ^Jl ron 

LgJ A)j ^lp A^Aj^L^Jj^JI oLI-t"*VI JjkP Aitp Ai< ■ * - O-IJ <3l^Jl ^lp 

jt J>-lj < A*^>w»ll c.LapV! jt Aj— j»JI jl iS j^Vl A^sAiJI 

Axon 1 ^ - Ip ^jJlLij aL i^is A^~hAP AaJ Aj^^LI^IZaVI A Aa ^jA 

£v^'j jy^' o- 4 ^ ls^-j i Collateral j ^Jl>- ^ajjpU ^ja J &L 
^. Terminal Arborization J*yj ap yE» a-aJ^ oUJ aPj-*>^*-. LS^' 
• Dendrites Aj^>*jdl oIp yiiJl 1$-1 p jIUj oli~J Uu.l aJL»JI 

ji ajC^-> wX >-y AjLSjJI obLUl *•?{ A^sA*Ji 

. Synapses iiLiiVl jLLa <jLldl aAa ^^Ip jlLy ap y 

f f £ f / 

i_^llaiVl oJliJiP jl AjjiiJ jl AjiL-l :^gJj lAjjW* .sJmJ bcJ A ; ...a»] 1 LVL'JI + ■ - 

(1Y j£i) .Uni, Bi, or Multipolar 




rfW la 

collalerial 



Chapman jf-) 



Sensory or Afferent Neurons (oJjjj) > 

* » . 

AiJl Jbr-y Bi, or Multipolar ^UaiNl JOjOp jl Ojxi 
a ^../».n ^ a^ .'/i ^ ii sUaIi .- ^ic- ji ^.»>ji ji a*- Oji 

• (J) cr^' O'* 

Motor or Efferent Neurons (SjjL^) A^Sj* A^^tc. . Y 

«uw?<»'l 5 jlL«JI Unipolar <_^aall ijU-t 

..oy(j.l fLjapNl jjil A...^»Jl oVL—Jl 
y^> jcuj Motor Nerve *]^\ ^waJ! <J& jUaj j* f\} ^ 
oU -jA^\ JA ^ iljjJl olpyuil J-Xtf La*j cijjld! f.Uap'i/l 

.i Jjl^! j,...^a»Ji <Li>Jl ihliil 
«• * «• «• 

Association or Internuncial A^kwjSJI jl Ax*^*]| 4 ^iqi1I . f 

Neurons 

t <£"Jl b^»*JJ iAiwJl i Unipolar Lj u 

P 4A* <LfcUjJ UijL*j^L!l 

jUaJli liJJi ^J1 1/}U»JI £/• ^gwa*Ji (jUaiVl Jajj 

. 4.>.i.. > »J' ^.Iwi 4,a,.i jjl olp'jjixJl 4 4^A>iJ! ^ 4 a.t. til jAil 1 

: ol^sdwJl jl$4»JI |4 » - a I k^x )^isill 

Central Nervous System juaeII jLkjJI ( I ) 

Visceral or Sympathetic jigL^Jt 9 ] jig^bJI juoxJI jL^jJI (*_i) 


Nervous System 



Peripheral Nervous System juia*JI jixcuJI jlAjJI (_*) 

.yudl iJUai* » JLfc dli 

(*\T j£i) The Central Nervous System jj £>»ll -Vji 

Jlyt y ' j •'*";.* Ganglia juLJl ^y ia»-yj a aJL J L* 

^jjJI ij■* (3^ *-• J mwJl ^rjj -l*jy < Connectives JajljjjlL iyj 

<y £jj ik-'jj Wj* 4. y A*Jt -lidl y £jj JTj itf! 

,U)Jl y Jbry vriyJl iJUJI .Commissures iwaJl 

y la.* is»-jjJ gjj oIaU- y ,J5" y 

j ^la-* SJpLi* 0 _^j b iJlii Jajljjl! L*t . ( y> < ^3j SJt>-l_3 #JLaP 4jtS^ 

y Jaii yyy <S>«i3r'^! <*jJp cilyt-xJI y L*S" p—»JI yjiy 

* * 

y injLJI aJUJI ytj ■ia*£' l ^-sixwj y l*L*j ijjlii* Jj jt <i»«yNl 
Gan- 4 j Jj 4P y O4y l»«Jd oLii>»U JLiwJl . olp ]iin* 

^ii dj£j Lj*1.a»-I OljS"y 0j5o tly ytj! iik> y US'* glionic Centres 
OjlUj Suboesophageal Ganglion ILt^Ll c-£ UwiaJI SJuUJl y-Nij Brain 

>( j]aJlj jJUaJl c»UU- y iJl* 

:t!y-f JT& Jl cSjS”^Ll y^-Jl j^>rJ' f— 

.Brain ^ 

.Suboesophageal Ganglion i-ijj c~£ 5Ju»Jl _ T 
. Ventral Nerve Cord ^^aJl t .j,)»,)l J-sJl _ f 


'lo. — 




(*U JSU) The Brain £-11 . ^ 


<J US') JUjj (^Ull Jri tsjA fJi* Jj* ^ £* 

jjn\ c !\J Vtfsto c UjuI Ju, ^ Jj} <s A tt\ jTJJ (nr jsu 


U~JU ^Ui JLf- kilJjJj Neuromeres c>^a.»Jl ^JaiJ! 

^lp iLU* jl,Lu 


Protocerebrum jl JjVl 

Deutocerebrum : Ja*-jVI jl ^liJl ^Ll 


Tritocerebrum t^yiJWI jl dJWl iilj 


Protocerebrum (juiUjJI) JjIJI^ill ( 1 ) 


Pre- jUisi^'Vi Oji <J-a*j A^Jull 4.. ?s di>l( ^y» gjj y> 

£ll OjS!j .(0^*11 Sl*UJI L£U) Antennary Segment 
. oUj*i^j <jT^ii O^jwJl i_jLdpl (j - * 

Optic Ganglion SOiJlj Jyy ^jUJI : i>G 5r O 4 S-O^ 
^..,a,Jl tUaf-*V jS'^ii y&j <Optic Lobe <_£j~oJi ^^^aaRj o>yyj 

^jtu ^la.*j ,>...-^- oUuaJl OG^ft jv^ClL .. 5 j^>Ji I iJ ^U GajI 
. iji^jaJl o<;J jU i_jUapl V <u* ^j>Li Central Body <^jS' 

Deutocerebrum (^*jg[jl) jtjLJI^JI (y) 

Antennary jU-ie^-Vl Oji GjUj ^LaJi dr 4 rjj y 1 

^ 1_-S"yij < (jUieL-VI Oj^aJ iJUWI JLJj! iiUJ!) Segment 
. Olfactory or Antennary Lobes ^ai j! 



<^jIp OI-t^"jj 0- 5 '^ 9 ^J o^ 

^jJ J\J>jT j^J ur*^ £Jj : ^Uap-Nl ja ^Ijjt 5ft^J <j^ O’* £>*0 

. J\)\ <*i J tlJlillIj jU-S^ 1 VI 

Tritocerebrum (jiilaJI) £JL*JI ^Jl (_*) 


Sii>-) Intercalary Segment i.-.Jl SiiJlj C^\>JI a~*o*5\ ^Jaxil y gjj y 
t «i< 3 fl 1 1 ^^.ApLy^ ^ j4 '^ ■- * (4£jl-Jl 

Postoesophageal Commi- ^Jl1>- J+ey £ll Lai Mji 

Para (Circum)- ^Jjy Jy- jl jU- IjLj l* 4 > JT US' sure 

OUsu^ Uaj i Crura Cerebri OL*—j Ji j\ «Oesophageal Connectives 
Jff y U*jI gj*Jj ‘ Suboesophageal Ganglion U^il 5 JlaxJG 

^ ^jiCi y>j Labro-Frontal Nerve ^;»JI (jy^3\ j*i aP yi 

I^uj Labral Nerve <_£_^LiJl y~~jj LUJ1 iiJLJb ^jUJI J ~gz>, j-p j 

. Frontal Ganglion U$-srJl «Ju*Jl LijSJ OUUUJl p^cdL 

Suboesophageal Ganglion Qaj A^uaxll S-iLlP . Y 

y 0^5eJj ^-tjJL! Ganglionic Centre ^ykJl Cf <_$* 

4 a,t..!Ij 4.JLLJI ijUi ^JjUJ 4.«..^.i».H jjA ^Ijjl y*5^j ^UjuI 

Xjjlttll 4j-Ul! t^Uap'yi y ^Ijjl 4 j*!Aj jS"^il IJLfc y 

•u 


(11 «lo JSU) The Ventral Nerve Cord . V 

( J-alXJj 4.'.jaJlj AjjJUail oUi»JI A^y^o Ji ULdl y 4 JLJL 0 


(^oY Imms,• 







aJJUl! 4-iiiJl 4iUJS IjlJ «Ly^oJl ^jA gjj Ij— Oaj 

4JLl>- O^Ssj j.i .^a'l ^y Vl -Lap £_aJ .. 4-jL^ il 

cThoracic Ganglia SjjJUdJl JuUil; ^y «_jyuj S-^ap 

< Abdominal Ganglia 4-;UJl JuUJl oyuj ,_$» vU' -UuJl £4 J 1*lu» 

Locomotor y Organs if ^>J 1 «.Uapl ijjS^x Ji JLaJI ^^aldi 

4AUJI .,dP jP~- < y\j (_£-Lhj 4-—_y^Jl ■ il . ^c-Nl O^-jj 5-LoP 

* 

4-ilidlj JjjJUail oUUJI ^y <_jLapNI kiJlj £jj <4ijJUdJl 

.i>«isrVi if y>~ jP 

4ala> ^y LjtaP 4jJbJl £» 4 j-L-a]| 4,., : ./axil JLahJI j«-*vdLi 

iy^a»!l .l£*J 1 j*j*»xb Jkij < Diptera ^^>-1^11 oli Cj\j£>- ( yi*j ^y 1*5* jLUaII 

4-JUflj ^y L*5”" «J>-lj aJLoP ^y 4 -lUJ1 JLoaJI a-a iijlilU ijlill 4jj.L-A.il 

* 

-LijJ N l ^ .xJj olyl^JI «— 4-.lU.11 4. ..,/i* ll .La h . 1 1 iJlP i_ iJl>»j . i>*i^-Nl 

C<W Thysanura (_£y«-jJl t-J-Ul ob olyL>J! ^y US" Jap aJUj 
4 ; «.,/i)»il 5 -LoaJI £**JLJ <5-;>- SJJi t jf' iJjJl ( JJL U Ulpj <<LSjNl 4>oil ol^J>«Jl 
UjU 4 *f jA 5_ <rt ^'i/l 4-iUJl 3 -La*J1 0_^SOj < ( yii>Jl j-L^ajl iJLoP £» 4uiaJl 

t 

L> 90 ^-1^“ Jla£ £^Ujjl £jA Oj£sj \j-LoP \jf jA jZ*.jj 

* * 
(_5-LiJ 4... -■ * J)\ v-jU^'NI ^jA ^jj 4.-U i 4..,.,aP iJLoP ^jA 

. l^J 4jai>»Jl Q^..idP 

The Visceral or Sympa- j' - l^llS 

(~IV JSo) thetic Nervous System 

lj* »—.aiij iijiljl'^UI ifT^>J1 ob 4-1 >-IjJ 1 cli>-Nl j^j ^yjl cjUapNI 

■ J!jW 


The Oesophageal (or <^0*1.1 cs^-A' ^jr^l - ' 

Stomatogasteric) Sympathetic Nervous System 

The Ventral Sympathetic Nervous Sys- L5 JaJI ^£,*0*1! - Y 

tern 

The Caudal Sympathetic Nervous Sys- ^yJWI _ T 

tern 

The Oesopha- (jjjmII j\) - > 

JSo) geal (or Stomatogasteric) Sysmpathetic Nervous System 

(*IV 

u**ij V“^l> 3 a *'3l> LS*^' ^ 

^•UNl <3y* ^1' 3 UL* <_£ y-'i I f-U<aP*yi 

yj Frontal Ganglion Ju^spjl #ju*JI y 1JL* c_-5 "jj 3 *? 

3 ) 1 3 ^-^ ^\3 Xs 3 ^ (33 3 ^*’**^ 

Lateral Roots i—JlsJI jjJLjJI y gjj) < iijjJl y-^ j+jj Frontal Nerve 

u^sdP 3] y < ^iUJl £«U j SUjLJI 3* id 3 

IjL i$(S 3 a *'3' J> 3* ^ OjSo Recurrent Nerve 
i...^a«jl JJLu, d. : ,>- <SjJiL* 3U 

Occipital 3' « 3-3 iai*j -ti jl < Hypocerebral Ganglion 5-^1 
jf 3 a *'j v*^ 3 ®”' Jk ^33^ t —•< Ganglion 

^3 3* Jcu 3 Lateral Oesophageal Nerve JLjWI d/ 

Ventricular or SjJull I-UaJL <4Pj 3 3y>) cl->- ^*11 it$j 

3»*3lj L 5 *^' l/* s jkbll #JU> -Ujj < Stomachic Ganglion 

.*Api\ 


(^oV Inims l v r p) 



frontal gang lion 







Oesopha- y l £^11 •j^W 4 £*^1 t_ii>- Jb^jj 

t # 

(Corpora Cardiaca C.J.aJ' LaJ Oliywj) geal or Pharyngeal Ganglia 

1 n g 1*5” C—^ 5JLs*J\j •■« JS" _ 4.-.,d£- ^L*>5*-T 

Corpora ^Lor^l y £jj 5-JLaJl (^UV! 

. Allata 

oli Vj (>* Cyclorrohapha \»Uj^i5L> <«jj 

L*S"",/ O <-JL aJl <ejil C—^ SJl2*Jl 

j£i) Weismann’s Ring OUjjIj ijyy S^L* ^Ll lJlU 1 iWjjNU Ja->« 

. CM 

The Ventral Sympathetic Ner- crila^l (5jlj jL4> <Jl . * 

vous System 

« . 

i gjj (j* l*U >•_ 

t, _A^P^/l 4j>^jjj ^JaJl ^y^iiiil -Up ^4 oUaP 

fjf U.aUi*l ^JaJUs Jij < 4-aJl>JI 

a]aam\jj t$J aJjLJI a^sawJI *w? jj£~+S.\ i^L^pVI US"< oijJwip 

• J> >JS-^ 

The Caudal Sympathetic Ner- Jl^aJl . f 

vous System 

%■ 4 

py>Jlj ^jL-Udl ^jLiapI 1 $-^ 

. iLwL^Jl iUiil y 




The Peripheral Nervous System ,,^*1^1 (^4*0*31 J4*11 . \iili 

^ 4.. JLAaJI £jA 4_aJUxII 4.4. j >jjl t^jLsApNl 4 

4. ■ 4 y*^4 il f ‘ ; ' f iO L l ^ .>^ 1 ^ ^flw il 

jlJb?J 4;l>-ljJi jj>* Sjj?o* Bipolar <_-iai!l iifLJ -ti jjJl 

Ut j,_^Jl jlas;- L? U Sensory Setae 2u->Jl A>-l J-^aa <j*—^ rJ! 

Multipolar ^UaiVI iJuJp jl jl^JL J^aiJ 

iUill jl C>*Asd»ll £«Ja»> jf i^S>L* -torjJj 

* 

<j—-J^Jl 1 *JLj iiLJI <Li^iaJl IbJuljj Jx*jy < 4y»-Ja^jl 

• c£j^*^,<.<ai«ll jl^JlS 4.-.ya«JI JlSjJL 

Modifications of The Nervous System c/ f^ntll Gljjai 

iiLtfM olyioJl ^ Cerebral Development ^\ ^*JI ojlis 

..4 < «m>J 1 l$jbl-t«CL*ly L$5”jJL* 4«..la> OjUlJ! 1-lA y£tCjj 

Formica iLJl ^ XVI: ^ £ll l^>o- Oj£j Apis J*wJl 

Dvtiscus 4 -jU.I frUJ^J! XTV: \ Melontha £l~Jl J**- < TA»: \ 

£-* Ua-Jy* d)j£j Optic Lobes <ij.&.\\ yry&A jl j*»J 4 »-j.s ol Ja?-^J . iT • •: ^ 
iib5 ") yL> tiAw Olfactory Lobes L^JtJi ^y^aW y^ jOj-jJI ^>■ 

Ljajl .A-- 0 JJ 1 4^i>-l_lll i_ y+-> Ojjf L5^" f.Lipl 

^jip diJi (jS^jil — SjUcJtJl _ i5Qil) iijU? 4?w»lj i 

\ji£ dBAS"" ^buj «-iA l$jJy3 jflyJl (j^5>-l 

Thysanu- <j yulJl i_-jJJl oli ol^loJl ^ 4 JUJI ^ Oy^oj y* 

-ti>P 4 j^u < t'-£■ iJjifi- ^Ip 4>»i^l l>* 13 

^LjjM <S"y> 0 j£j 4.;ja.Jl 5L^-jaAJ l jp- LLfcj <lL AA> 4 y\*l 4jL*J < 4 jjJu <3 

. iiLjil ^~-4aLwJl 



* 

5Ua*J| J>xIj L«S' < XaP O^bill j-i.sdJl o-UlP Jb»CJ 

liJLli) LjUP 1^5"* j* b^J AJbJl 4 .ija.ll wLaaJI <UiJaJl 

t # 

Trichopte- <iy^ (Mecoptera t^j*£Lll <Orthoptera 

C it 

Hemiptera vL^ iJj .Hymenotera ra 

3-AJip^ SJLfijJl dj£j 4 4. 11 4^“j^ 

*■ * 
£-» (J -Linil ^a-LJ b»»Uj i>w?lj 

# 

ota i-Jj Homoptera <^jLlUi» 4--jj 

Ajj-Ua1| <.« ,^X» }\ pj-dj La.U) Oj~*Al djji (_s* <Jld^ iJjluJt Oj^J 

I horaco <.,>)a.ll ajj J.,d oJji*Jl JL>-lj ^..ac- jS""^ AdaJlj 

^wanJl J- 3 JI Aap £r**«J ^bJl £b«Jb'Nl *Jb>- J& 1 } " Abdominal Ganglion 

o!_ <r *i->*JI l-~~<aP- IjS"*y« OyxJ A-ij^il t" sAZaH b$J b»j ^jiiaJl 

# 

. 4j CjUjJ jJlj ijJUjsJl 






g»*Jf <Uwf 

The Sense Organs 

iJlp j <Ls^jUJI oly_^wU IjjL ol j cr* ~ 3 

olfl.lll jl ollyjll <—*■* y ^Liapt ^la^ty viilij 

^1 iSty <wua*Jl jS"l^il (_jr^P jUj aJj^ jl vrjl»J! 

y}\ jf tljapNi #JLaj < 4»j jt J?LiJj ii^L< ^ j^io 

t £~~>~ p_*J' JaJy Sense Organs $.LopI lS -*— j 

• ^ 5-—>- j-W 1 (j-* y ls^ 5- lt"’" 

Vl£il Jb^t' ^1 Sensillae ol/«-iJ! ^ tUapt £jyl Ja-Jj 

jl Styloconic jt Basiconic jt Trichoid ijyii D^J -Ui ai-Ui» 

ijy-b oLi oli jl Campaniform o'i jt Coeloconic Ww 
: ^jJl Uyb aajJ? 4^_JL ( _ r *J1 tUjpi • Ampullaceous 

<_r^' *Lop 1 J^JUj Mechanoreceptors LSCjISL. tljapt _ ^ 

. iijiayilj ajiy*Jlj j-Ljaptj 

.JjJdlj cUaPl Chemoreceptors i^L^S ^Uapt _ Y 

tUaPi Photoreceptors f UaP* _ f 



: fLjapNi ajjb ailpy 

. Mechanoreceptors jLixJ jS'i ^ 

, Auditory Organs or Phonoreceptors fLjapi _ X 

. Chemoreceptors JLL^.1 £\j> _ V 

Temperature and Humidity Re- ol=rjA] _ t 

. ceptors 

.Visual Organs iJ^Jl _ o 

Mechanoreceptors . *i 

(_s* 1 (^1 >_CO'!AP^-^J^I oJLfe 

: ij^j ijLufcj jS""ij.lj^r-1 Ji^-I 

§1 Articulated Sensory Hairs dlr-iao‘in)l ii <m\|l «^l>xiJI ( 1 ) 

OH j£Li) (Tactile Hairs ju«iil ^Ij-lc^i) 

J-af-j JU1 (_>jbj Ojyi ^ylp j£j j f~*^ r 

l^LuJj Trichogen tgJ JjJjil aoUJI L^UJI Oj£sjj t*^> rj jiS\ OjjlJlj £^1 
JL*JI l^ijs _Ul*j aJUj iLjL> aJL>- Lf< Ait Tormogen 

U!j <UL*j «yOJl a-iPll »LP £jL Scolopale t _....Ja.ailj UlguS" l...Jai 

aJA .^a«JI A.../3«Jl AaJl JU>-tj AjU 

JuLfJL it. «•>- < oj>0 A®-jl>- ^gS»»ia. Jl ^ja.d.1 

• 4^"^ <o•—;! <3i*J 


\v\- 



(\ ^ To Snodgrass ^) 



seta 





Dome Organs or Campaniform (*Li-i>jJI) oj+jJI ula (*_i) 

Sensillae 

it 

i£j> 5iU- <Halteres Oljj'Vl L^iJl Oj^aJl ^Lp -b>-y 

oli ol p>^\ ^ ^ 5 * 141* 5 -b-tf- ol-b>-j 

i3_/« 4 Pj^j>» < ilE® iQ. .>- 

oE S^^iJl .(V* JSOO Hick's Papillae ( _ r 50* oUA»«j 

( 'jP- ^-Jj ^yaa~»Q jl ^pji ^;-V> ^P ^J-b I4J 01 Nj <i»LJl 

1jL>-I Jllj 4 jL*j 4jS 1»«J j-iJl ijjfc <jUb>Jl 

5 \p^fi (_£3^ill f,LisP 0 j£> 3LkJfclJl>-j 01:.,1>- 3^iil Jui^t »b>-^y 
^**L*^- 1 ■ - - -^ P fl j ^ wbxOl 1 ^^J ^j ■ jjfll 0 4 >■.> 40 ^*^ i P.bpCvP^J 

. (V\ J£0) s^ill tLuJ (J^-IaJI ^Ja-JI Scolopale 

Chordotonal Organs (pLiiilaJI) oJ^qJI <LuuJI rLcte*jl (^) 

l»Wj ( <_h“j^L> ^^i^Ailj j U .!l : .^N1 Ojji) j*—-jfJl -b *-y 

i fJ hm ^ f-UiapNl p-bfc -bO pj ..jJbhJ! £tja~> ^ip j^lai Ljjt Nj j$ 

Scolophores or Scolopidia _j Jyu ol-b-j ^ i»j>- JS* O^SeSj 

^lp pi ( J-aJ 4j^ jUl p 4P y^ru> p U^lo -b-*j 

^Ijl ^ bfb- j>-^1 lO jiaJl ,J^y JuWb I4-*^ -^>"1 <j/» J-naXj" jt jl-b>- 

Integumental 4jjlJb*Jl tijd f.UapS/b Jj^l £yJI <j*—apJl 

. (VF . VT JSOr) Subintegumental 

l$jJJa^o , 3 —iai ob <~r** **M’ <y Scolophore JL-^Jl S-b-jl! p) 
Apical End Knob i^j^l k,£j> 0 L 4 JaUu _L«JI 

. Cap Cell Ui ^Envelop Cell Sili* <A >-14 ^x^i Body 


m — 



-m 






JUfcJ /\j>) A^l-M JA 5J^J : (VT) Ji« 

(W“o Snodgrass ) 





tjLf Vacuole ^juydt ^ J-*ai 

s^a^JLj < j>- Axial Fibre iiJ JS" J/**y 

• jt—4-wa*Jl jS"l_jil («__» j2i\ Ljj '■j* aJ>JI 

« * 

Auditory Organs j! Phonoreceptors £*«JI *Uat1 . T 

,-j(jp 4JwJl oU_^ ooy j**j 

: ^gL Li" L^v* 4 j^j L* y&j 4aL>** Nl^if -i>-tj ^xJl 

(Vo «Vt JSU) Tympanal Organs aLjJLLail cLAr{JI ( 1 ) 

Tympanum jjj i JJi> *IJLp ^ L$^ JT VjJ/ t--S"ly ^p *jLp 

Jji .i^a# iJljA ^-LSi iiU^b Chordotonal *jy L—>■ ol^uij 
<LjaJl j.LlUP { y ^jLJajl j ./»■'! * ^yi Acridiodea aL ./a* 
S^U* 4>*UI ^JLj <4 jJUU- 4jlU»j {.Lijdi JsUyj ^ijNl 4-liaJl <aI>JI ^lp 
^j» Ul .. aI.MI ^1>-!jJI Jb 1Lfly* L ~ r OjS; j*j 
^Uiil JSLi ^^Lp aa^>w* Scolophores oU>-_j5l ^ ie-y*** -^>ry* 

Auditory t_. .^n\\ copli y gj*i Muller’s Organ Jy y^y i-jyy 

JJJ$y Jy y*t> J>\j?\ J-ai; . ijj-UoJl SJiUJL Nerve 

Pyriform Vesi- JSUJl <_y£ iJ Lay i>-yL« iylj O^Lij 

JJU\ tLiJdJ ^rla.^ll) ^'1 «JtA j .^ u L~ . JJLo iibjf cle 

■ ^w.*.—.)! pj J y j ■ ia P 4—LlaJl fl—L p —ii ^jIp 

iljlp (jji U»L»NI <jU *apU .up l)j£j <>L1> f.Lj»pt j^-yjj 

4 * 

<il>JI (j^U- j' iu-Ji—. 4-jj ja , Tettigonoidea j Grylloidea 

Ljj ja Noctuidae, Pyralidae JJLai J* US" SopU jf UikJI i^JUaJl 



^ 0 ^ iS^y r* J ! 

(\^V Gray^) 







Auditory Hairs iLuLt^JI (*j) 


J» Uijsr-j J&i Chordotonal Wij> ol/ui #jLp 

. a o.j.ai,..,* ol^iJl Oj^jSJ! ^jipj ota ol 

(VI J50.) Johnston’s Organ foe (_i) 

^ ^ Pedicel Slip ^Ip Jbrjy 

S-aO Chordotonal ap^*^** i _ ^“j-i j <a^w^I 

^Jl l$ilI^W aIaiJI jl^LL*Jl ^J^Uj ^pU-1* 

. Vl * 1^Jl t_ ■ */2 ^lL 4 m >, (2 >j l < itiliilj 5-jUJl 

Chemoreceptors ul^jLuuill Jt^Slwl jSl \ja . T 

Olfactory or Gustatory JjJLIIj ^-iJl LS ^^“ <jp SJjj^ll c.LjapS/1 J^iJj 
sL>- ^ t»L* lj_j^ 5jLJa]i jljil Jto ^01 c 5 *J jv-t-ll f-Ljapl ( w ^«Ajj (Organs 
4 JU- ^ji) iifUJl il ^ Sj^Jj ysr^} <L~y>~ q* o' 

. Aj JijcJly ^Ji * «i(^j ^jS^LOj ( A-P 'y 1 (Cj! 

jjl 1^5” ( 4 -t^laJl <-Li»Jl) ijjOiJl ^^ip j* ■ »" c-l-Japi 

. .ijydl oljJLll ( _ s » L^~ (i-ijiaJl Slidl) Ojy ^jIp Jjrjj Ji j! oUJa 

..aIjU* iJU- Ajj L -o—$1)1 JCP j\sj ^jl!l ^Aj ^3jJljl fLjapI Ul 

* < 
i>*^>-Ni aJLiLP ^ip t^aP^I oJLa JL>-j 

(jU! oJplij £^1 ^jip jl (Pre-Oral Cavity ^lijjl JJ ^j 

4. 

- c^taj Lk^"" 

^./T^iJl -t>- (jjjJlj .*-H fL^apI 4 jLuJj 

f-LapI 01 ^^p < ^r j -.O aa ll oli * 4 ...(3 <iJI L*yl>JI ^ jcjlp jl l?*^I (J-i_^JI 






. 4 ■ ■ J *5""t iJlP llpiJjj l e J_Lj jL«J ^_jjl 

:ijjL^j^)l (Jl.aT.-Vl jS**! y> ^ iJLJl 

Olfactory Hairs oJa^l a ; fl *‘ 11 .jlj-tiJI - 1 

iSj-~* iio U5" i-i. -^l> £*)\ JiP Js- J*rjjj OljJ*JI AAij ^jAj 

.j. jUjJIj J*Jl ^y jUiJL-Vl Ojy Tabanus 

(VV j£i) Sensilla Basiconica iLJajjxqjl *a 

jd\ L$iLL» <_jJb»*5j iJLij \pj 

Cap Cell <L«i <Li>- ^ t yJl < 4^-sJI L*>LJI ^ ap fojjAj 
yr,b, - lb AyLj 4jLj.S JkJljj b*}LJI ( ij^tt C->L 

• A^jUxil ^i>-ljJ! 

Sensilla Coeloconica and Ampullacea Jjjalll iubjp_a ul>u (_*) 

(VA jCl) 

(J >Li>»j'yi OlT lij jlJar £j* l _yLi>*jl ^ 5y\p ( J^iJl LrJJj 

jIujj < Ampullaceum y~j Li jji LL^p 01S” 1i[j Coeloconica i_jyj L?%Lu- 

L*>WI ^-y JbJlP ^ylp (_y ^j Aitj iS^s*-^ VJoj\ 

ajLjJIS”") ^«^L>«JI oL Oj olj^y Ojiy *^"^0 ^g**** 1 -^ 

LjjiiJl (JU- <5>^S/I iLJLliJ jU.Lz.*N 1 Ojy ^yj < (il)LJl <LL«Jl _ aJjJ.1 

■ (3^^^ t_3 aJLaoJI ^1p jl * i_J ^S\ (jj-i 

Sensilla Placoidea *^ ■—b "Ij-LII ( 3 ) 

yj Sy-Al-~* j\ *jj [, . jx.i <AJj ijJ lL>- 4?»jLvS ( JiO (^3^ 

L^j1^s»-I ^y jS^AJl Liil" l$j*>Lt» «cJL«i ^^JbMjlJl [^S "y LI .aJbfJI ^JtujZr ^1p 






u. — 


jLi-l jTly) iJWjdi sLlSH oli U-j>l oly^i i (YA) J&w 

(\ ^To Snodgrass 



olOjj5 '^ r yj • ^ JjJ£- P 

4,a.^aij (oil! t-Ljj^JI) 4>»^Nl i^JLa^j (jjjlijjlj j J-*jJl) i-jtisP 

.(jil)5>^VI 

Temperature and Hu- SjljaJl uUjJ jll>« . i 

midity Receptors 

.oliJl <_..<jl ol jz+j f LjapNl 

^«lav» ^ip 4*Jlp (j* i pjy (3^^J f\*ja£-\j 

Ojy ^ c?-tp\Ul pj^Jl P JiaJI jLoJ sliaJl ^ SjS^^ Lfif V] < 

iJ5jj < ojJjJtj i-<*UNI £»■'jj *c*^J pj j Uj l j l x ’VI 

.jU/, 7.^1 Ojy ^ oUJWI ^ pUipf jTy3 Lvgaeus Jl 

a-tplaJl j_j* Cij &J ( ^L«>- , i/l frljapf LI 

Pediculus J^JiJl tPlacoid k^a^» jI Trichoid j\ Basiconic 

jjfiP (Ji*- 5 L r*s^y t/* £.^JuU" 2^>- o!ijujl ijLp 

Spj-«af«^) ijuljJl aJLLJIj ) ijjJaJ! 4ii*Jl ^1 p 5^j 

.j I r w JL^VI (I)y (a -1>-Ij 

Visual Organs Ajjjll f luati . 0 

: ol^i*«JI ^ fj-iJJ fc_-^>«^-J ^1 aUapSfl 

. Dermal Receptors <<jjJL>rJI) JULl/VI fi\j* ( ! ) 
.Dorsal Ocelli (<^Jsl 1I) iJa^-Jt oL-jJI (^.) 
. Lateral Ocelli or Stemmata (LjUJ!) ija...Jl oL-jJI (_*-) 
. Compound Eyes iS ^1 Oj-Jl (:> ) 



-li Sj S >-'ill 0! 'ill A la..-; CjIUjPj kJj* Oj-f' *•5^’ <L»l^Jl 

<*yb«JI oU~aJI L*t.. i>»i>-'ill a»*jJp L»S”" L«L*3 ^c>%s 

* 

. Jaii is*i>-'ill iJ>-b ol^iaJI otiy. 

,j£* ^*5UaJl ^ oTi" l5^' J U^-j ^JOcJ -J jI 0j*aJ 1 JjSiJ U* 

^aij ^UJI J-~3J1 ol^ J viUoTj ^Sll LU!J! ol.Ujall 

• tL-pljJlj 

Dermal Receptors iijaLJI JLjLi-jjJI a ( I ) 

^yvu ^yJaii L-L^»- ol^i^Jl \j a * J . -bW Jli 

Jjp jl i V^JLvPj 4*S"'>1 l^jyp ‘" Fjf LaAJP ^ 4jlsjw*l cl^l 

Tenebiio jJ-dl oti^j t _ 5 £j / «'ill jL^^vaJl Ji» lou s^Lj L^uUm 

. iw jS"1^ll aJLfc y* i_jy*J j*J ^ 'ill < i»»i3f-'ill LiiJ>- oly-i^«Jl ol ij!J 

(A* , j£i) Dorsal Ocelli iLjjjfclaJI iiJautfiJI LjlliicJI («y) 

^J5w< *Ljy«j Aj^Aj Salp Ifci-iPj oljjyJlj «X*l£3! ol^-i>>»Jl 
Plecoptera ijj ^ US’* 4^*JI iik^ ^ IflS" j^-\\ yj Ji < ^^IpI *3Xe-\i d~lt* 
j jjX !l Olui^r-jxi L*f (A^kJI ijtjoxA Oy£j .ii jl 

^Lr^' Jl -jJ J c5>* ol/o- <^1 oij i^>Jl 

, 3 ff ^ 11 “ -1■ -*^~ ^ L>x. a . .^5 a i . . j Aj^^JaJ I A ^ ..... I i Oy^^J 

tgj ijJJdl ^UapSlI ijjj^JaJl 4ja~v~Jl o1.-.. : ,.a.H < Fenestrae ol J *-Jb 

* # 
tljar'il! jy. Ii^^lall (Oa-^-JI oI-^a!! k—S^ J y*y&A^\ ^ 

:aJI \<~Jj 

iuyJJ ^y^jWl tUaiJl dj £j iili-iJl jlJUjxJI SjL 1» : Cornea 4-jjji51 

y J^~ ijrb Lens i~*jp Oy5^ 1^-* -l!>JI viJ-*— 11 ^bjjj 

* L^Jp JaiL^Jl tyA.' 1 ' 



(\ r Caesar • 



corneo 







iilLiJ! aa ±> : Corneagen Layer jill »4>*11 
. Li jii\ ol. jl j>\ C-i~ bt)U sUul UyaJI jJjUI 

i W^ 4 (J^* t ^' /, ~- t UU>- K~y*a£- Ij^A>- : Retina A jfyAI I 
i£j~au Jly>“ 4 j*!Aj jf ( j g sJ»- ^JS" <c$^ aJI <_iUl ^>-1 

O^kj ^JLa ^Retinula ^ ...> 4i^^^ Rhabdom 

. Retina LSUJl 

j vry w oL> 1*>U : Pigmented Cells l^5UJI 

.\^.-ai ol^«.lj) Lt)U- ji jl 1 j^>- 

. 1$JWju jS"jJj (J-aJI LJj-aJI <coN 1 o «y > t j ^jp ^Ip 

4U*M L*}UJI 4.Lsia.il S j£] Lm-Ii j*jli!l OjiiU oU-*Jl OjJbi 

AijjjJb JsUJ»*J 4jli*j 0^3 4-SUiJ! b*}U- (3lLiyjjb 

4>««/>Ij ^.p 4 la.....]' L^Ut O^Sjj • ‘U-JaJ'j Ifclp 

4 ot J i 4-^is! ^J.4..^ 4 ~..Xa 1' ^ ^J j^JJ j .P 

(_5^ jJ^Jo l$i' Jb^j US" <Jaj« ^*)U»J'j J-j-fcXll L^laJi iU.-Jl 

']a : -~; tlilS"" jJUa* 4^J£j l^ii iL-.a- 4-S""jll 0 _jUU AjUlll S-ilij 

LjflM j( j^XaJ -UP C«i JjU .. jJUaii 1 Jl& 4-5"^il OjUl Iaj la-Uoj 

JJb s-j-JaU 4^jil O^w»,'l 4 m»U>- Oii OjJJl 4 _«JjI# 4jj ^,bH 4la..-.11 oU^«Jl 

cr^'j 

Lateral Ocelli or Stemmata <i__ujLJI kta-uuJI "*l ’■■;*■ 11 (_a) 

(A\ JSU) 

<4>»4^-Nl LUii oolijj ^ oUUl 

J-4J UiJp ‘Jj* 

^ _^iS^ jl 4ju* ^1 >^ij < 4 j-L»P oiijj US" 4I**P 
-NAO- 

























(1 )yS- AljJl A*jl>Jl «Ua.«^Jl oL~*Jlj ..i»U>- , i/l A-iJ. J>- Cj\» ji 

l^ji jS- yJl ^ji Aj^JaJl A^.yi»Jl AjLilJj i AjLl^Jl ^ A-S"" j* 

Crystalline Refractive ^-t&l tjjjU\ \^S\y>-\ lf& ^Jd&j 

oL—>»ji S^Ip 'b? o\ Li"* a^UaJI ^jjLd Body 

ajLijjj Optic Lobes aj^aJI ^j^a-iW ^ l^jL ap! .x^i—Jj . .aJc^aJI 

01 A^jb- AJUjP JS^ • A-S^^il ^y-jJJ A j i ^l l bJt>-j)\ yJl A-Jl^jl 

Sj_^aJ 1 frljs^l £«^Oj f-jS^ A>w?1j AjjIa* iJL>L>- 40j5j 

^y*> ^ .. - > d &\^%A bjy+0 Oj£>Sj i --*L>~ jr ^glp C-^La^a3I AP^a>»^* 

^ ‘ • 1 1^" J yA 1 ^ AP^Jl 4 A*jl■ ifli 1 4 j y - /3l lj 

•t/A' p— 3 ^ J^ 5j ki Or* 
Compound Eyes iu£x^ J1 jg-nJI (a) 

1-i-i» aJOI^JI it j 

^^yp- A-5^1i (j-Jtii ..^jA-j^i (J**-^ A^-jinJI ( jAlllj ( jAjIaJ1 

aJuajLII Facets Asr-jS/i ^ JuJp- ^1 l^jy 01 Jt Ifct-yj &...JI oLu^Jl 

O-jJI Oj&jj . oL-jJI ^ AJy a^-j tS^- N J~>- ij 

Iaj*-Xp- v_aL>«j Ommatidia i_jyo *.jj-&A\ olJt>-^ll ^y* ap^«j^> ^ja a^S^^ il 
^jA ,J^J! £j y\ ^i* <£j_j>Vl ^‘jAi^-lj i^jWl t$>»}a~«l a^-Lw*j 

t ♦ ♦ IaoOp J^aj aJj^I AjljJJi a-T’^ yil ^*1) ^ia~« ^ - “1 ja Jary m Ponera 

LS^i C5*J 'V* • ♦ (Ji J~tu A Jl^ja- ol \jZ>- 

YA* ♦ ♦ 

-i>-tj ^J-4 j L*JUP- j ^j**\j*A A^XjkJI ^)o*a\ 

.tSjflaJ I 

L5"^11 j-oJl ^ Ommatidia ILlaJI ol-b-_^l l ^jJb» o 

*1?^' l 5* Tabanus (Jj~~a Ajbi jjfj) c5 ii < 0 !/^! 

-\AV- 



j&- OjJj O^J c£^ L$^p • js^ ^^ll ( j s jJ 1 (j/* i-^LVt 

Ce- iL^ai ^ Ji*) 4 jJUP ol_/*^>" ( _/a*J <if ^jP <ljjL> J-^li 

^iaJ S^iJI <jf AflrjjJ L-fJaxi j* SJb-l^Jl j-Jl U—J wU-Li (rambycidae 

• .A' Ajs*^ Cj* u**"Jj ^ 

: (AX J5Ji) pjjsr^t ij* Ommatidium JLuJl *jl>-jJI /3j 

: Dioptric System J^Sjilt jl^ . Vji 

Cornea jilt . X 

5jJb»» iaLaJ* 4 —■ JP ^jP 5 jUp S»l>-j5l ( j> u>Ja*«Jl tj>JI 

,£}LjI JS'" SjIp 

Corneagen Layer A^jjill »4>^l Ai^lall . X 

jJjjdl ^jP JUP JujI Vj <J^aII ^lp 

^ ^JuCj jJ i jup i»j^i!l jl jt\ ^jp <jVilj|j.Mlt L*jkj 

.(^jjJLJl Jfljyit L>^L>- ^ <Jytil jyu iiUJI «JL* olI 

Crystalline Cone jjjl^ll l^iLi . f 

i-jylU ojJjil ^a.itail £*J ( JSC.iJl iiLaJ» 1>*>L>* <«jjl 

LjjL Usjjix* jl Lw-jj- Oj£j jl SfjLf Oj^j Uj «yiL* iJjijl JjLJ jl 

.•cuj ^ JujjNl Jb^yj ..Ujljit ^ Crystalline Cone 

: Jau^j Receptive System Jt^SlwiVt jlf* . l^ilS 

Retinula Cells Aj^Att 

ip_j^>v* i ijLp Pigmented Visual Cells o'i jUuVl \j%^ j\ 


\AA- 



(Hfo Snodgrass • 



<uLJ iJL>- J-Ai <*UJoj«Jl i-b-jll ^fJP-LaJI ^v* 

1 ; .A* l AjS'j* ^ Sj^aJI L^?JI jjiij <£*il ^ (^auH (jAA^ 11 -a' WA 

^jLL-JI ^i^la L%_u< (_5jjJLJl ijpli <kj Jb Rhabdom U^aj 

. ^JiaIaJI fLuJU ( J«a^j 

Pigmentary System cr *^rtU . LUIS 

Aa-JaJI eJ*yw ^JyNl “CS^l-d! Oi.A.'! oli 

..ij^iil ijdyil iijiJlj <JjyM ls^'j Primary Iris Cells iJj'ill 

iLLJl ^ Jjl»t ^j Secondary Iris Cells ij^Ul iL>-jjtJl L'teij J>jo ijUJIj 

iJjNl Ca-jaII \j<^.,.. llL Ja^j 

fj-iijl iJb- ^ jJIaj 4« ; aW oli C^UJl «JtA jU -dL>jj <l$J ijjljil Cji-b-^Jl 

4*JUa]| O^-b-^jl UA^i ./* * 

* « 

cjlJ'i/l y»l <i» JuiJ c£*i^ Fenestrated Basement Membrane v_JLdl t£jAliJl 
Uy» Jsu£ SiaJl ^ lAf- 4-jljA oCwai Aiy^j ii-Sl-iJl L>UJl) a^aaII 

■ Cj* *s«s*^ olJb-jJ \j 

Types of Compound Eyes 

Eucone Eyes u tjl^11 IqjjaaII CiIj j^nJl . \ 

^ Ojit ^ii c£jy^ -^JL^* i-^y jj£>jy 

* « 

4>i^^-N! 44>x^>~'V 1 <L»> (jjt_^ijjl (Cjli O^i^" jj Jj>-JJJ <4^* 

* 

.4>w>-NI i-JUisAj 

Pseudocone Eyes ujlill LjjiJl £j|j (j^aJ! . Y 
^^Ia aJLa iSy^~ ^ 



Brachycera J* Jb~j—Jj —iVl ^ <J»U^ L5 ^^-* J—?Uo 

oli i-jj Cyclorrohapha j 

Acone Eyes q*^' . T 

ijj^a Jt 015^ oljlyVI Q* f\y e£* iili-iJi JsjyM L*^>- jjii V tfJj 

oLaj Dermaptera i>orVl ijjJbr- oly^l i_J, <_s* l-*^ jf JA** 

» 

• j^J 4so>-VI 

Exocone Eyes ^jUJI Cilj . i 

C^' i>* c^' 3 A^- -k>A Aj 

JjLa* j^Jl ^o.-X? olj-i..>■ £^jJl lj“* ^l* 4 ^ *0yiJJ ^WjJl 

» 

. VI ijwUP Dermeslidae < Elateridae < Cantharidae 
SjjJijl l$J 01 i»_«—>j f .jQiJJ i~iL*>- O^j V ol^^JI <*S"^l! O^^Jlj 

eA*i- i © JL*Jl yil ^Uhs^'Vl ^]al—J t$jl U5" ^^-<*5 ^lp 

. (oy vi) <tfui y^i oW>i j>j 

■ ; _J/ ‘ ^i^) ^ * *^^l ^ ■ ■W| > 0 I f tal^i^Jylkl J 

(AT j£i) Apposition Images 4-^ljl* *j>«a OdJ^ - ' 

* 

i«0.Vl (_/cuj 0--?- Diurnal Insects i^l^jJl oly^Ol Oy>cJj 

#jl>-_^I ^yJl dJUj 1-tP U <Jc»<^Jl Lj^yJI <da--l^j (_j^l j»—«JfJI oj^UaII 

• eS j^JlJI L»L*j (_J j*aS I ^_..>Ja.aJl Oj£jj < L$J SJLLSlI ^^*Jl 

(Ar j£i) Superposition Images 5 jj*a CHJ& • * 

IVUJI JuiJ ^ULj (ijjjJlJl Jajjliil SJLaj Olwujl 0^5j 1 ^-*j 

I^J 0j$O il ^ l* iiai ^ Oj ils<aJl AaOVI 0^ <S Pj JjL-f A-i-^aJl 





J5"" (_5^ ^ <<A>-ljJl t... .^ai}\ ip j_y*^ i-XP 

5JLUI Oj^Jj tJajjU^* jjp ^ Sjjlj Cj* j ^ 

j^oil tX^ ls^ - ^lyNl ,jA"j OjjaJj .Nocturnal Insects o^UJl 

l**UJi di j>d A^-li j! j J>-ta 4.i» ; .,<ai! jijil di j>d i^-Xi 
L^ij <Ju^ali b^A>Jl di f*£3 < A.a.sO.yg SJJ» 0_^i 1 *XaI .. l^.-fli ^aJl 

• • Sjj^-s d\ O^x .- 1 1 ^ j <. 

^t-sAA.) <X*3>»J d}j>*2l <w^dJl Oli -UiUl frj-iil »-Ci O^lj (it Ulj 

c£^ ^j]| i-y^t 9 L$^ (_}^i ^ 1 ol<-t>-jJl i_■ .ja a! ij 

j»^jj <_$t _ji' JajyPl ^ ^dl tj^iaJS Vl {£j*0J 

. Enarmonia pomonella i yu*- ^ Li” ilia “l • _ r • iji ^ ai.. a \\ iS” j>- 



42Jlillll ^jLII 

t » • ♦ 


jf ^ 11 

The Digestive System 

Alimentary Canal «LUI ja o! / i^JI <y ♦ ■,*fli uiyj 

. Salivary Glands L>UL11 iJUJl ^ i^jlSsJUj 

The Alimentary Canal SUU1 . Vjl 

a^cju !jm\ jJI ^y A>iii ^ja Ji*j ijjjt l jf' SjIp * 1 + sLaJI 

dj£j .La* (^y <^a1z&vj i»j2> l*Jl <udaJl ^Ip 

. \-fr~jQi ^lp SaxL £*wai Lfil ASfjJli \ 4JP LjJJOjj jt J*—JjJflJ ijyLw* 

4jA*J»^>- C-jlljJ ^y olyXdJl la—ul y^ 

iisL-J! l^jJUy iluJl Jiiiii-j oii ^ Nematocera 

Apterygota is^-Sl) i^Jp i!l>- ^y dJJij ij!ji»! J5* ^y ^.aaIU 

oLa!! lx2> ^JCj sjlpj < ( jAjuj Xjjdsrj 

^y XjAJcII i*~is ij^)c>- s i Uj tilJjj <oii*Jlp ^y jyLJl «.Uit <■» .jag ll 
. (At i?*i^-*Vl oL>j>- ol j^"~ <y ^y^y. jt^*.j 4l*l^dl ^jp jl^is'ill 

otj^sJI ,y l$J J_yl» j^ait 4.^, ,Ja$H SLaJI 

5^Jj ja V UJJI oiijij Homoptera i»»i>-Vl i^Lsju <yj iJUS3l oly^lj 
olyil! Jjl»i 01* Uj^pj . (Ao j£p) ^s-bJI oli Cjj <_y Cyclorrohapha 
Ujlj <HSIa olj^» ( ^ip (_$jjcJ 4 yJl olyS«>»i! ^y OjSsJ UIaiJI ^---^gll 






malpighian tube L* k 


y JuLjj i jt (jSicj dlb l^Jjla j*&k 

l$lU jli jJLii £»j iliL* $\j* (_^JLiCJ i^^isr'Vl 4-jLi*P O^jJ jJJi 

i ^IsmJ 4«4^ufiIo<4i%4 4j^yl C_^ ^^^ ^ ^^ 

j£i) iJj! Jjbli* 1 j*Aj L^it-iJ 4.<t.,j?^l| SUiJl p..^4.:?j 


Fore gut (Stomodaeum) (u-W j^l) u-UVI 1 

^l*laJl >■!.;*-atj ^jjSjj jJ^IuJI yJ ii*l» ^U-il y 

.J^jNI J] «jjy 

Mid gut (Mesenteron) ia**jVl ^Jult . t 

j\j\ i> J**y i>* 

.4-«..^sl^Jl 


Hind gut (Proctodaeum) uilil! «Ml! -r 

<c*j• h ji 1 ol^ll 4X4^1 ?jj . ^J^-IjiJI 4jLJ? Liujj 

U* iS^jiJ ..ij—»JI p—*r J* till ^ .l a : i -Aij <£TjWI 

d)t ^►w.jJI ^-S"jii I y ^!j 4,.;.;,>JI itiJl 

U-gjli j>J&r y jL»J*jl5^ «J>-lj «LiJ ji ^aJUJlj ^•U'i/I ^y*il y >^5" 

—: ^L L *£* y jJL»JI 4_Ll> u_-«. S 'jlJI ^ jl^jLtJj 

Fore Gut (Stomodaeum) ^UV) ji ^UVl ^ull - > 


(AV HJUl oliJaJl y j£jl>Jl ^j]j ( J>-ljJl y L*wJ yjj 

In tin] a iLLLaJI ( ] ) 


UA— 






5jyb o'jLop ^ss¥^-circular muscles o*>L^p 



JLbr I(_j^^ ids^l-dl <iJaJt ^jAj 

•£*—1 J LS ** 

Epithelial Layer iLJUJsJI iijLiaJi (^) 

Ul*^ i->yC^J.1 J-/»lj-giaj V •^Jtv!> iiij iiA> iilp 

.iUaJl iii» jlyl ^ iJjjJ.1 _ / ^j Hypodermis S^lJl UL±u 

Basement Membrane jiajeLiJI cLuJI (-») 

Longitudinal Muscles oJ^isJI ^(JacJI (a) 

. 4jjJl»Jl O^L^il jl LPiUaJi 4AjjaJ! JLtJuJ Jjj J^Jaj 

Circular Muscles iLijJlaJI ^[|acJI (_a) 

. ^*11 Jj>- <>L^a.n.'l l^iLJt 

Peritoneal Membrane c\mH\ (g) 

> J J i ■ *» t ‘i ^ ^L mmJ , * ' —S ^ 

: AjSfl (^Ud ^ ^wil dj&Jj 

(AA j£i) Pre-Oral Cavity J^9 dyjaall . \ 

flUil! 4jlJLj j*Zju *Vj Lb«Jl 4 jLiJIj yjJl ji jAj 

* * 
j^iJl i>cs £Aij < £-&< iiiidl J^Uj 4jl Sj io ..^g.'l 

. Pharynx .^*L)I ajIJj j^p aJ-LpI j ^ Ls*- 
C~i<- 4 Jsu*Ijj 4-^0jliJ! p-«Jl C->lj-loJl IJL& 



J*j Cibarium (^yl.S/1 JUS* t-yr Hypopharynx OLJJl) 

. Lj iJb^ jAj Salivarium ^UJ fy-j 


^JyJJ o*) C ja« l l tjtJ* 

i j*o>, bU>4 (jfliiJl OjS* < Dilator Muscle of Cibarium ^uSfl 
CjLj« 1> ,y L*jf” 4n^U (_J^1 ia.df f-Uill <j Ojaw 

JLLlJl SJp <j £ix aj jJlj ^yLUl fj>JI U .. I* jS-j 
(jjUUl iJuj^dl 4 a^. o*>L ap J^oa Salivary Pump i-jW ^ 

Common iS^yjll oUUl iUSjl J*aj ^yJlj < Dilator Muscle of Salivarium 
<uLl* Oij <S»car^l ^y US' OLJJlj Salivary Duct 

.SilkPress^aJ! *ip jily <*>«*>-VI cMji <y 

Phaynx (flfxLJI (m) 

**•^1 o*>UuJl iy>ry. ^ <y *j* d/ j*J 

Lt..;:» t ^Al A.:)a.ll IjLJ t<Jt J L>JUI ( yJl 

c*li-ij ^y iv»U-j is^lU ol^y y sfoj ^ j* 

j^^Cj <,!«.*>■ • . i^LisPj i>w3^^/l 4 +JL$* 

p-iil 'j* ijflijJl ijlll £».S ^jIp ■C/jjliJ! oi^y LjaJ Jl»- jjj 

Oesophagus ji> 4 ]l (-4) 

*3^ v^A-Li>xjj Crop ^j5| ^JJI jcl» j ^U..-. 1 ^P *jLp 

^jIp JpLo aJjI? oLif ji Aj'L J>-ljlJl «jl Jar jt^ii ‘ ol^J-aJI 

4J^i«l JjP P^j^l 

Crop iiLa^l (a) 


< lAjIJb^j jLujj (_5* ^Li! SjUf- 

^y* jS'^l ^J. » ..» i i ^L*ji oli ( <i.«,.A lol L»S^ 
^Lii o!i jl ( i^iu*sA ol^pio»Jl ^ L^S"" 

•&J ‘ t-Mb LS* ^"" 4>* ‘-r J ^ L5^ {J^ 

olyi>d1 UT 4 j*J>j *]a^j>\yi J_5L»>wa^> I 

oij oijjaw ^ LJT Food Reservoir ^JLill O^o Jut->- «J>yOj 

. (Ao < At ^JSLi) 4>tiSf-'ill 4-jii ^>-j ^p>-li>JI 

l$-J iSj^J ‘ fl-lull ’jjt/* <js^ f-IJUU ci^* C)j>%+£' <JL^>j>JI 

.5-Xnii ^ ij^-ljjl jt 4-jUill jAiJl ^ iijljjl ^.Uj^jNI j-jti) ^aJ> oLL*-f- 

Proventriculus doJLiiil (-*) 


<.<. ^ .5. * »l' l l ol4 a\J £JU 

i)‘UaJl j +.'.j iSUJi a jjt ^j t (S^JjliJ! oljJioJI) 

C)j£jj (OU->t A _ 'l _ l) Sjji 4.: ; :.!T OL~»f a(_$* (AY aJjMJ'J! 

. Gastric Mill l$Jp jilaj ^iJJJJj JLSloill 

^ArJLj W^ .iwi A^yliil ^ —Co ^ C -I^' {^AwJj <,_-J1 ^ ^ 

^*11 ^Jj ^ j.lJuJl jj i^l p ^<T 4*s<iil5Jl ( J-wu U^yfctj <l»L»j 

4.c..T : fC' OIaX oIcj o (*0 Acridoidea <lL_a* ■■ 

<LJ1 JUJ1 il^il y*i>*i ijli-kj 0ilUJI «Ja i 

UUj i-A*Ai>0 C)j£j L5* <<sflilSJlj . l^.ll Sjull ^jA j_5j-V 

iU<3j>JI ^ aJUJo y»«la alii i*JjT ajj-s^ ^ ti~>>- 

aJi«ll 4 .»a > L^jI^j o< Spines 1 


^ 50*11 J\ XL^jsJI ,y frliiJI Jjy J J J* es*J 

iiljO VI *£*fvj i <La^ 3f ~.jJi {j* ^-* 1 ^ ^-! > y?~ ^ J*** 

^ J. j}>. v IfJ^b ^Ulil \~>y>- £j* i£ C)jJx 1 

. C ^ * < A^ iyj^^ bl0*s«*l <L^j?JI (3s^“ 'J 

Cardiac or Oesophageal Valve ji *»oll 

(A% J_Xi) 

ai^cuV Oj^sjj »Ja*»jVl ^y*lb ^y*UV! jL^ji ^ a y > Oip 0?rjy 
^>*iJ il.Ji V Sj^jf us^ *0*il ^y*bVl ^y*il jlJb*- 

,j«* jl 4Jl Oi>jj j*^«xJu i ^.. ■>- ^l«Vl jt ^jUJI 

• c^ 4 ^ 1 C5^' J\ ^ if 

Mid Gut (Mesenteron) or Stomach jl JiMijVl ^ywll . 1 

j* IjlJ Ventriculus UaJ L$Jp jiki Jij L^a^i\ aUaJl ^Isll fj3{J' ^jAj 
^£*^1! Axx£}\ iAkJl «-LP <^il$iJl t^JLtf-Uil JLaiVI 

•^1 

lfcb*)k»J ^>«iA**<Vl L$-«j»c>*j ^y*L*Vi ^y«il if 

^jjVl ( J^iil aJuil Jb^tjj . bjaull iuxj£]\ 4jLWI Jjsr-j ^APj <uDWaJl 
i)j&j Cyclorrohapha c—jj ^yi* ^!l 

ae-Uii <3bx>-t jf*° tjJ* ^ ej** if 

.(AojCi) 

^Lit 5J*& ^ »o*!l Oj^u Homoptera S^jUiLI i^Vl *Jl*£ ol^l^JI 
jiaUa ijuJ Heteroptera C*Jl^cdl jf i»u*-VI La** 

. ( a , o J5Li) Gasteric Coeca \^VI ^-jliVI JsaS I 4 J yr 


V 



oesophagus 



^ r 1 ^ 1 ^ J J> ^iki .* fAH) J&& v 

C H ITo Snodgrass jf.) 




oesophagus [ 


intimo' 


movable lip 5 


-crop 

-spines 

■ lonoitudinoI muscles 

vajUJI 

-proventri cuius 

«ijJb o%i#- 

•circulor muscles 


j. 1 !_ 

stomodaeal valve 






mid gut 


lM' ls* L5^^' : (V) 

(HVo Snodgrass/^) 



^J^laJl y US 'yp iwull ^>w»jJl V .; S " yi\ 4^-lj y ut 

AW JSU) 

Epithelial Layer ^juu 4j^ja . \ 

Collum- J Jj jUp <Jjla 

Goblet U-IS" Ij^Uj Regenerative Cells nar or Cylinder Cells 

4*Up ( y ia£-Ul il^ll l y\*&z*\j U..>Lf!i oUjiVI jl jti> ^aj • Cells 
Gran- ol J^ ijull i_Ajj£ ^ jyj t5jlj*Vi J*UjJl iJU <j»-UjJl 
U-^l$il objiil 1 $j> J-~Jj J of U-ii V ular Processes 

Stri- <Ub>n 5iUi iUUdl ilk jiy'ifl ^Jip iJU- ^ LI . Y JSU) 
<juj Ajjlji* Uij oljJ U-i ated Border or Microvillar 

■ Jalaj^l jjla.ll b^UJJ ^UljJl £sU*JJ ^)a«»a t-jl-JLfc'i/l 

b^UJl i~Nidi jt 55 ^-Aj^I b*}^>»JI 

jljiVl a*Up pi_Jl dil j~«.i ^yJl LJ^UlaJl b*}U>Jl -Aj-ti- LjUiijj (Lj*5Uil 

.<vr jsU) 

.Plecotera L>jj ^jL* . j\j ^ \ 4>v^-^/l .~j Ij^ 4 

01 iSJUll 'l/j LjjUlJo cJiyO ^ylp <Sy^~ l-jjfj 

Storage ^jj>cJl ^14jLJaj LjJ of j-Uj ijlji'V! 4 Jl*^ jji LjJ 
<^*>Lj^/1 UUp pld! Ijj iijjil iljil SjiaJI IjJjjl? y ( j A JUcj Excretion 
Basement pUa ^Js- Uuil i-J^UaJl iLijaii Lsj-jUJI i_jlj»JI jSjyj 


. Membrane 


(\^Vo Snodgrass 













( H To Snodgrass jp -) 





striated border i*UJl 





Basement Membrane *ld*J) . T 


(_5*^ (_j* cLi* £* IJLfc jUajt 

Circular Muscles AjjilJl uj^Ua*]! ^LL . r 
Longitudinal Muscles . t 

^l*N! ^^*11 ^ syry L. yS^> o*>LjaAjl y» j . b a.)aj' zyrj 0_^£o 

,A}aia>%* (_jUt y* jUS^jj 

Peritoneal Membrane 3^1 tUJU) . o 

• y» #-1*11 c5s*J t\X& 

5wXaA. 1 j f. \t t i.C r 4,.J,■ /? J t (_C»AjCLi i^l'i ipi f j i 

• jIUj l$5lSo>-l cjdxH ^ ijj^iajl \j^>JI 4jL*>- oLtjj < y 

Peri- ^ylJUJl ciy*" tLiJJi IJuk Liiy <ijuil ^ ci^aJl LJIjuJl 

\j!)U- y* jjji Ji j\ J£T LT)UaJl \j^A>JI jly] ^ l4 ,trophic Membrane 

. lai* iJUil y* ^aU^II eJ>JI ^ £J»i j..(a.tf*w« 

4^ljLfcJ ^ 4 . w l ^AMAA^ 0^1^ ^.LmLaJI 1-tA 1 l 

itaXA ^ *| (8 li j ^ i -A< ^ ^jp*03 i UA ^ -^' j3 -i# ^ And ^ l 1 

(_5* i-tull ^ji • jIja* ^lp ^ f-lijJ! 

aJljj) iU*i1 jl (_^jtiVlj (_iyj j£iJi L-^S" Jij* J* olyLsJl 

-ts^i y i.uil AjIju Xs- SiU £j»j Enteric or Gasteric Coeca (i ijj>\ 
Gryllidae, iL*ai yii 2Jk£\ olyt^JI ^ afljjJl j\ ^LT^I «Ju» 30p 
<3j Jtj i Ob^S"’ Ob yd ObJulj Jorjt j^bJI oli cJij, y**ij Tettigonidae 
J* UiJtf- ibjjj (A) Jbfjj u>^l °^IXJ Dictyoptera 


4 * 04 !^ 4j^\j Jbj-i^ij l.*,^ Scsrsbaidac (Jl*>«Ji Al y^aJ 

ijj oly*?- 1*5”* l*l*j -t*j < (3i JSli) a-aI^-j AjU-.jj i-*l*f 

.is^-'i/l i-iijiLaJl v_jJJl oil 

Modifications of The Mid Gut :k«jVl <yu)l 

— o!y«oJI oli^y ^ 3jSf«* »-inll ^ >.^a l Ji 

ilUJI *Jlfc frlJLiJl in-Jo Oj&j ^yiloJI ^all (j-ij J L —ii 

aiJl oii oly^l oliy ^ 1*5”" <aJL 1» AjiUdl LlaJl iljl—' 

# 

olij^_} i_a\jUIj Glossina U-*-*y^»Jl ^lo oli yj a-jLvp ( y y^*i!l 

* * 

Ja-yjM! ^yiil iplp jS- cAjyt- ^L>j£- Jij . i>«i>-NI i-£-i Vj *^»|_/*«>- y*N 

„ » 

a *jki ijtyu L* OjSoJ Homoptera i$jLij> a-Jj ^ ol^^oJI y anJ 

jJlj Aj_ r tiJl olj-ioJIj ^1 oly^o- <(3o JSJi) Filter Chamber 
£-» 3J*il fj^Jl) A.*...a^il oLill OlJpUz* 01* .-I ^ylL»jJl 

IJUb + —j tlr 4 (—Ijw OUa-Jjjj (^aJUJI ^^*1! i>-Ldn 

jjp Ajajlij a-j 1 j a-J|j XJtji'J} AjA Ajj>«j Uj f-lil ^ frjs«- S-r^ 

1*Aj < o jA'iy ^yaJU-JI ^all y) iJUil i*Jli* JuLj 5 jl&A\ A>-1>- 

0 vAj A-ilj«A-jb^i^^Ji ^iyi A-lAjJlj 4—Ji'jl'u o J Lnll 

A—jl^w« A--jjJ A-^-i_^*-Jl A-*-A$Jl iliill aJLnll bj£sjj . I^voLauIj j i 

* * « 
1st Ventriculus sJuil ^ ^Lil aJ*^ (Cicadidae jJLai ) Aocor'i/I 

i iiJt- 1 ^ 1 >-Ijuj _ ij^i L* ^jljjjJI (_jil>“ ^LjI ^jC- ijLf- 

J-»ju iUoj>JI a-^j {/■ 2nd Ventriculus i-lUll iJnll 

a \jjA Aj^jI SjLc- i 3rd Ventriculus iiJli)l iJull frUjJd b^S 


(\*\ro Snodgrass^) 










p—s*JI IJLfc y&j ol j^S\ eJL$J 4.».J»lgJl aJL5>J! sjl»11 

^j]J y* ^a 1>J! i_j jiai\ ^i J»-aJ 

^_Jai\ JLP i-j*i>JI f.l^NL y*~ iijp) ^yljNl a-U^JJ 

ijjv’ (j* i*jj^/l <—■<ajliL a_ull ( J-»aXJ ii..*- ii yi 

# 

ii^l a_L_$J ^UNI <j»^l ^ (VJ **jr Cf-J^ 21 Ui f '~^ r 

.(^n ^o j^) 

ii jr aJP ^i iillill aJUll ^yiiJ ijjj^jl a-Lfc oi^ (_j* 

..^UNl W^JLr* 1 ^J^iJ 

. Lji>-!Jb iiilil! aJj«il JeiljjJ ^jip iiydl af.liS^ itajl aJpj 

Lecanium L5” Coccidae «j>-jJI i^ii! Cj\y^\ iLvai 

^lp* £ i‘ * - y- >1 ii!?■ .«* j .. -'^j‘ 

^ it 

. 3 ^wsujJI 4*ii>Ji ^Ull Ojix* Loop <u>- 


<i!L^ 4^JL*-*3 4^tZj ^^^p%J ^lj| 4jj£+» Jl Oj\ ./7m H ( j 

Hemipteni 4 m,a.,<^< dji.Honey Dew 4.J.-a^Jl 5 ^*AjJI ^oJl 

^ 5*11 y ij*£' a1 *ay- eJbdd y ^UNl f.yi\ jjsO pUjJJ 'U/siii 

*J>dl ajS "y ijyaj iJU y \j*£ Ul*- yaZ+jj ^bJl cAy-j ^U'j) 

. oLfcjjjNl j\ yjj p. J a -^-ll iL~y- a^*il y 

Pyloric Valve ^Ij^l jiU^aii 

£ L^# a^J>»^ <a)o^+5> ^yLUJl ^ 5 *^^ y I y^' - i 

ijyoj j^>-yj Pyloric Valve ^j |^Jl ^1 o,^lL i^iyi ^o 

* * 

dL>x4 oayrj ^-bej Jij <i>c>-Nl ijL a y- oli^jj i>tJ^-VI ijJt^P olj^- 

. ^gii>JI 5JUi! yj ijJ^Jajl L^Uxll y a y*—P <U£j iJUJl aJLfc ^i 


x\n — 




tst ventrici 

i^il JA JjSlI » 
cr-> 


Vl cj^ai Kfjj 

( ^oV Imms jp :fc_> « \^r« 





(> Snodgrass 










yJl oUiiil yiJl J>-lj {j* 0_^^i 4»«J^-VI 4 jX*P i-ij ol(_j<* 

I_iJAP ^1 yS\ 4 g]a:* y 4jJVUaJl LVLJI y i^uwJl ( ^*1 ) oliUJ! jt 

^■jUJl y Lf> -k-s*y <SyL* y«~L ^_-*»V;T jLaj! JJj yl»JI ^y-^u yLVI 
JUPj ..ywL» jLajl -tply Sphincter Muscle iyi SyAp iJL<*p 
4 ! .<»«H 0 Jla «f.L*^J yt^JI ( ji»Ljiji 

. C^V yl^Jl ^L^ah ^21 ^jip JCP <J^L O^LiaP 

Hind Gut or Proctodaeum j^wll) y*ll (r 

..yLVI yj.1 < —.'^_p J - oLdJaJi y» 4j*Jatiil «JUk \fii 

Oj^jj tiJ^JaJl ■ ‘ |S ^-/a-li 4 aJ a ^jL»j ^ja-L Ly^J ijjfljJ! oVLja wl ! 4fl ; l a Ot VI 
yj.1 4 jIJj iilpj . yLVI yj.1 y L y£"t 4jiUj oLj 4 jL»j A g l y ^Jl ijUaJl 

<_-jU JUpjIjj Kpr y (W j£i) Pyloric Valve yljJl ^U^alb yiLJI 
4 jJIp y iikdl oJU j»—«yy-l y Malpighian Tubes y^L 
Small Intestine yilUDl jl iiJoJI *L*VI :yj jLL* olyj*»JI 

Rec- ^ ,i:.>.llj < Large Intestine or Colon O^lyJl jt iiaJUl *U*VI < or Ilieum 
OjJyJlj 4 jL#jJI s.L*VI ^jA yA^ll i_i*>WI L UIpj <tum 

S-L*Vl O^Ssj Jli . Ol40...* jt 4-S^ji Olj^yfj liJJ-*J oLj ^1p ljj^*4 

y y Li" «^<ai jl I Dvtiscus 2LJUI f L*iiiJI y U5” lJbr iLjL AjLSjJI 
4>cj>-V' 4 .4-oix**~4 l^I y L3”” (jjJ^ill ^p a^jjf ^^p JUj <o>lyL>«JI 



UfT 4***~S* 0 «,^a# 4 jj^ P) oJjIj jJ JlJ-H 

y U5" jl < (Ai j£i) 4>carVI oLi^y- y ji£ 

ly; J^LiJ! -ojU^j j! ijjp jp «jUp Li . Dvtiscus 

pUp! ; iOP jS'L! y VI JSLi) hJiS } (^A JS^) 



O 'Wo Snodgrass 









JyJiJl j£iJI i-TAUl L!^J1 Rectal Organs (Glands) ^Ss^ll 

. c£sLjJ! 

Rectal Organs (Glands) jj£> j! ^ jll^ll *Uac-i 

i-T^UaJl <LUaJl y 5Jb»-b ob yj yP SjLp 

^_y yib&j -LJIp ^y oUyJl «A* -^ryj <u)ai* ^y 

i ^bll j^JaxII (tijb ol»^Jlj y\^ y** 

:l*J OL--J, 

Rectal Pads ^LmmII ^L(j . \ 

jt ybli* ^|£Ci ^^ip iwijy ijjL*jdl i^UaJl L^iJ! l$-Jj 

Intima ilUaJ! y cijj <oJ» l^.la*? < ^a.z.,.11 jl-bJ ^1>-1 jJI 1 ^Js- ^LWr 

U-j»j iJjiaJl j>-tj < lad* ylslill »jjt i_jlj>- Jl^P Oj^i 

oljy>- j_y ^ V| UJIp IfciJLc- < p^jeu«>-»I) Ll^ls 

.Ck^VI oLiy Cj\j£>- jji U5” dJUi yp Jjjj -li J oUIp^I 

oLlApjll ^y l^T" L^»JI y» iJ&-\j y« e-U<*pVl «JL» yS 'fi • 

!j-5>v«JLL« y* y* jT ( \ * \ j£i) 3>»yVl 

^y U5” £jy j 4 r^i ^ <J^y- ol j^>- ^y 1*5^ I«,Jnu 

• J-*n cH 

Rectal Papillae ^HumII ujUia. . Y 

oLaaI! ^yf l4-i J^-wU i_yi Ayy £jWI y yyX **yy» 4aUj/%» 

\j~£ dJLii yP Jbjj Jij <yyb;JI ob oljJL?- <y 1 jt t -bfyy t4-Jly$Jl 
J) Uj-j jTili ^y iiii t Jbr^ ^riOyXll y»yo ^y t Cyclorrohapha JLJj ^y 
-YTT- 





AaJJu Jy- 5jyla «-!#> y>\yj Sslpj . *Zm> ^-IaII OjSl j ^luNl 

. ( \ • N «ia«.t. U jl-1^- (_y^ _^"t jl LS^ 3 l ~j L ^ -V^|y3 1 $j1 

^l>-j| <ciJ«j L»_^J OjXj (^iu..J.l CjL»-L>- jl yjijLJl yjycdl *)15 "j 

.{£'j>~\ »j*—o^A.^ali y yl^-'Vlj ^'yU'Vlj till 

The Anal Glands J-iiJl 


ijl^jJl y jillj 4 jJL*P i-Jj y* 4-^>l>-j olyi>^dl ,_/4 *j ^L4j 

Jj olUJl 

JuP iijU- jly (jljaJ -U jt 5jjll> 5jj* 4»*Jlj L^J jiy jyiJ ■* -*»- ^lijJJ <L~*j5" 


The Salivary Glands 3gUUt jiiJl . l^jlS 


^ Saf-j3j> frUipl yhj Labial Glands ^U.-Jl iiiJi jJp y SjLp 

« 

LjUJ SU UliUi f ( yLVl yd .1 j-l^all 4 aja:< y SjIp 

.OLJJlj 5-i.iJl sopli jcp 3ilp j Common Salivary Duct 55" 


y jJP y ■J&ry ol^-i*:*Jl y -CjUJJI JAiJl X»ry 

4 jiLj-I oly ^3j L^15w i^jl 1 >»Jj < AjJUP oiytj*- 

y s-5"yj Dictyoptera yJl ^yj ^li^l <Jj ^ 5?w>'j S^i" 

^ J* U** Jf J^ij S^V J 5 ” J* £jj ‘ Lobes y 

^lyNI y ^5" y aiil <-r«^ai -tf U5" < Glandular Acini 5jOp JlJLp 
. (^ • Y J5li) ^^yNl jL»j-^' (_$* U5" Salivary Reservoir yWl Oj>v» 

y UjOp ijdLs>*j yfya* y is^r-Vl oL a) oi jr i^ y 5 -jUUI J-UJl dj 5c5 

• ^-i>jl Oj?x« (Sjr^ Ui" t — ^ 



(^oV Imms 



■ _ ■ -j' SjLf- A*>b«Ul iJjJl C)j£j a^aJm yi aJuISU! oly*>UI ^y 

(jyj iL y& A*J^*jt f \.,^C't ^jP- 5jL^ clUS clU ^Jl*>*j| ^y l»t .■ 

• I*—^Ul 

y i^S'jXi lstfl>- LjS ^y i>»i>-Nl iJLi~P cl»!y>JI y oUJDl iJuJl Jb»-tjj 
y Anjj*Sl l$jly5 0 >* 2 Jj jJLall y s-% Jj y UjbJ^-I ^JL ipjip c-l.ja.C-t 

.aS' a*Ip SU» 


tjyJj Ajiiy- olijj y L*^" jlyN ol*Ul jOjJl Oij 

.Silk Gland 3 JUj Ulo- 

oUUl i-lijl y gjj Igj 0^- y* yyj$& ^jJl y ^ > y]l o|y»UI yj 

£~*j ail* jly] y La-. a>£* Lfu tyj+at aJ^Aj y aOc- JS' v.-S 'fi 

yl^j>\ y i y»JI ^*sj y- As>~f ail* duos' } Anti-Coagulin ^jJl Uai^ 

. ^ jJl y LfoUS' 


i 





The Respiratory System 

<_S-dt i^llj ^yJI jj-j oljUJl JjU SJLp ^ Respiration Lr idI 
l$j> yL^jOli i yfcljliil y •s-tf- jJ-wjj <aJ y**i 

jltf- iJUuil ^IjJl iJL*S”t ^y 

Ssh^j'i/l ^ j\p Jliolj i-OaJl L*j-j frlllj t Jl~Sj\ 

y iijXJiJ ^yJi <*sUJI f.Uap'i/l .L.j T jT jjJIj j\p y 

jl^JL ijtyj Olj-sJI y j*—s^JI jl <lJ! y* cSjUJI JiLslI **L*> 

. The Respiratory System Lr ~iu]l 

jlJbf- y^ y- iy-Ji\ » y.^j\ C->l y*> y yMli\ aJL^P- <Sj^~ 

{ Js- L.L.T iX*s*A Cutaneous Respiration (jJLia-Jt ij 

y <_.. ic-I ^ (bJJI ^ oljUJl jLUj'l 

iiU* OjSu cL-?- (yiiiJ! ,yil iilai* <y jl j*—jIJsr ,y i~*> Jyrl 
Evagi- otalJ&4 Jij <l£)UJI JaLjlb ^*w iiJj 

Bran-jt Blood Gills ^jyo tSsyr <&■}>- cJjjty jT nations 

cJL^t ^y .ijftii olytjJI i*JUl j-p jljkVl y US' chiae 

oUaliL ejyd Invaginations UUta otaUJul jijb y U>jV( 
y a*j jA ^ IjjjT Tracheae 

. Spiracles or Stigmata jf UUd! cjUUHj u» yu jJUaJl 


iijJl ^ <jIp oUjjjj 4w ^l?j0 i*-*"*!*^ s-LoPl ^i oLrfSH t_«,..U 

i Tracheoles oh...a alb i J»yoj Ljji j*—^»JI J-*aj 

i Jjl>- ^jA 1 $jU *ohoJ ji' ^ ^<*L>- O— l<fl f.LsiaP'i 0^ 

^ ajL 1» l^Jb J^Li^Svil aJLU ^ Oj^jj 4 J JJLf O^Ssi ^y»«..».;il yj 
Oj^j oUUall ajia JSj nj .apUJI j.LuJ! Hypodermis iJ>-ljil iysJl 

01 Jb£- tiilJLij jl-br ^ ajsldl . ~iU ; Ull j *iL* jLaul ^Jp 

J5"" jup ^LpIjJI <4-i> ^ ^^^aUixj a 

The Integument as a Respiratory Organ : 


^Jl <L*Ij jS- 0 _j 5 j Jii jt ol^>JI L /uu ^ ljL>-l ph.^all ^^££*3 

(JiUill Oli Jjl*"j W t - j , : ,i< a> jl^ - *—■'^ 

Collem- ol(_j* h*5”* < jl-b»- jl JLis^Jl iij? ^-^p i.*jj oljliil 
iJll! y IjO ^y3i»j iiiJ.A5"J 01^1 ,~ A... 1 *all ^JLxJj Q...>- bola 

cr^' ^jJlj alajarLl olijj i.1- ^P o\..,rt all 0 j5j ^yJl 

j?-J\ a»Jl jlJsr u -^> l^li JJly-* iy 

LJL>-b iiiiasll ol^ia**!! oli^i ^ij < J*15" <_yr < ‘ ai **)>• p-Pj 


jjLu <JL^^ jL^j-1^it 


. JJUJI ^ ^ uJAjl 


jlp aJUp Oli jLf?r IgJ ^1 iS >^^1 ol^-1^01 i-Jlp 

^ / i a>.-;)! *Jla ij-^j Jij -Ua>!l ,jP . L..,.5T jt ^ilj 

jlp j*^j * aJUp ^ lill jWl <j «f T 

d.«>- AjaI> 0I <j«ipNl jlJbf ^ji ^jp £-0^*^ 

ol>-l*«-* Jt^-j.' Acrididae ilyfJl iL^»i <l^j J aJjdl ^Jjcj jt Ji 

JiS/1 ^jIp jt iitj LfJ ot Ja>01 ^^Ip <»Ij 

.0^1 ..u.o T jt (_jilj jlp ^ opLj 


The Tracheal System : ^ 

4a« W ^ja 4yb“ta Jl *! Oj^5 

. i;..>i:*H j^dlt l^jl>w» i J »jKJJ jjb ^ 

The Spiracles or Stigmata • jja^JI . Vji 

Number and Position of Spira- ; jiij.aau.il I £af«| aac ( I ) 

cles 

4*>-jl»*ll oI>»xaJ1 jT 4 ....ji i SI oWoaJi jY ni 

ja JS' ^ 3ik> ^ SjUj ( { j t ^a2^\ Lf> tii 

jr°‘ *JUa Jtf - c *IytoJI jJuoJl Jip 

iv3l>- LaJ>- jt L*l*t lj^» Jb^-tj -ii L^iSvJj _ ol <_/**{ ^y ij 0 ^ 
isf j .U <L*il3JI (_>l_y»Jl ^ipt ^j)j ^ydll £* y* jJ&t ^Sj < i-iJaJl oUi>JI 

jjiiJl Jbf-jJUoll 4a|a> ^y Ut (lyLJUlj a.:1aJi LvS"" 

.«i^i-L. < yJI aJLUJI f Ut i>j JS' ^a! v^onj oIa1>J! 

) ^i*Jl j^yij i_ ^^•* :4..». 41*11 j y >iJl iSfi- L*I 

( Ja*j l jt^~ ^ 4 ; ;|?i \* «4jjJ->» V < ^jLLJI iiiJl ^y £Jj Wjj u 

«y» Jjo Ul*j Jjjj iil>Jlj ^11 jt <J>jyJ.l ^yj 

J* (A) «Ia Jm iyja.ll 4...i.:;ll jyiU jJp Oj£jj y : i> »ll 

ol<Jlc- ^y 4y»jij>ill jjiiJl ^ y*j^A ~- ^-* < ^ _ Y 4yjaJl olaJ^Jt 
^lill jJUaJl jJLp ,^-srjj .4 j^j OsrjJ vi-y» Diplura iJ, lap U ^jjt (^ •) 

. ls a1>JI j ^J! 

-rr\- 


Diplu- Kij j* Campodea ljL&~ ^y 1*5" UL*j AyJaJi ^JjcJ Ji 

j* larjj 1 \ iL.^all ^yJ! Japvx iyLs- ^y Jbfjj t*~j ra 

V j cL-ilill jJ^ilj liJl jJUdJl y* JT ( jlp Ol^jj r}d t < 

.() *T 4«;)a.il oLai>- ^«.*Jl 

cs* £*jj' ' ‘ cf ^ J*- *** 

\i&% ( V R jjJL S i9 jjs^jj Jij . (a.:^j 1 JLv3 ^ V Jb^jj 

0Jj Jij <yLijJl J-Jlj Coccidae *JL,^ai y* Sj^jJJI ^y 1*5" 

Vj y 4 Sminthurus Syta- ^y 1*5" ^yUS/1 jJUaJlj 0^ £A iaii ^'j 
. lijia^ 4 L*Ut USy» OJb4j ^y U^l jJUdJl l$jl JjL>jj jiliJl i J jJI oU 

C*li C»l^il i yisJI l j>^} UJ Udjl J Jj«Jl olLU«j Ji 

•^bj' v - 1 ir* <J \**a g}j$ 0 

Structure of Spiracle :jiat«.i'JI >cuJI ■ ■ ■ j y< (^i) 

j-UjJI UcS jl External Opening y* idl yill 

Annular Sclerite or iUjJl jt JLlU- If; Ja-»«j Atrial Orifice S^r-jUJI 

jAj Vestibule or Atrium jJbo j\ Jnj£ S»ciJl oi* t£>'yy <Peritreme 
JaJjcJl y* LJU- Oj5sjj AajIj^JI 4.,.^2.li JjIJjj 4,«.»a:r,ll <e*coiJl ( j>j £jL ^L*j1 
j^j l. UIp-j < (SylygJl oLmsaJI jJbr ^y Jbj-y ydl) Taenidia yjjJuJ! 

<0yVl OjJ JAxi-SjS" Jjijj jT jT Jjlyci 4*l>-ljJI 4jljJsf- y« 

yi)l JJLj £i*j SjJ*1s^ jJlP- oUuaJIj (J^ 1 ^ jl 

JLU iLli j* *\y jyij <L~>- Peristigmatic Glands X>ji Jj»JI j>JLaJG uyj 
Closing jUif jL$*«j y^> ydl .Hydrophobe Materials 

jjjA ,*..]a:J ijjJu»- ^y»-T jl <cLjaP ^ j^So Apparatus 

i^y <uij^ 1*5" iiiijil ol^ Cj-S"y ty»iJ! ^3jj qa *W' 



Japyx jlpJl sO*T) 

(HoY Imms^) 


^plaJlj jJUdJl oUJbJ Aj^jLiJI CjUcuJI 
L-~Aid! oL5>j Jl^-iS/ Lfc-ij L$j 

: CjI i^i>iJI <^>Jj ^yaM 

5jUp ^.jLiH ydJl jiUJl 4JJJI olj <Jj Cr* Sminthurus l yL>. ^ 
j] JUil jlp- jt jJLaj IgJ -V>-jj Vj <uSJUJI X»mjL^aJl L$j Ja^- V 3jayj i>«li 

.<LJlI^JI 3../iSll a yL* ajjk ^ 

Uj£j cL-f'l^jUJi 4>»^Vl IJuaj olI ^jij 

;£.,.,alj jJLao olij A-iLxJI 4>»fl..d^lj i>ci j j>iil 

Occlusoi Muscle <U\i iJUap »i ***!)!ij jJLajJ! y JlaiNI jl^»- 

^JLi* -Up A^JLall ^jlp lfcU>-l £jL ^ p yy UST Jajy 

. (\• 1 < ?<< aall 

_ ^jVl _ j^iJl ja OU-y Acrididae i?UaJlj jl^>JI iL*ai ^ 

jJLsdJl) AvsUJI A..«i::ll i»«X/aJl <U**iAxJl oUcaH y 

Movable ObS" j>Cj> Obii LS 1_^» tP JiCi Metathoiacic Spiracle 
JUiVl jl$*- j!U^y. Ventral Lobe^^ ^ jjb y L^_ sdn.) Lips 

Lja.^l Siiy>Jl *il>- jJU- ^ t-LJ Occlusor Muscle <Uli iLj& y 

^ami y Ob5"~ j>C^\ jWi.tSl 1^1 ijZAj j^ydaJ! L yajsJl y JLwCJj 

, ( \ • o JSbi) AjIJJl \^j^yj iliiJl aJLfc L^JU^jjbj 

a\ aAJI J LP Cj1>vuJ 1 Ay-jU l Jl Cj1>CUl!1 V*T 

Mova- 4^ j JLftjdl 00^**^^ \y*0 

jlJbjJl i Fixed Wall >b ble 

Opening i£UJl SLja#Jlj Lf lpt y iliUil iUa#Jl Ifj J^aiJ Manubrium 

. Ji-t Muscle 


m- 







(\ ^To Snodgrass ^) 


^ AyJaJl JjVl cJj^UaII ^iiJl ilti ijjj 

d jJj* J *»i \S>*a / *jj£» £jj» **s»j 

JLJ1_^JI a.--»sII JjIjoj jJLfcJiJi XA^J jup JUiVijl^- a*^p *jU 

i*y Jau*u Cuticular Bow ^j~S ^y jf- SjLp y>j 

40 J-/»-» Sclerotized Band J*bj ^ <u»U- fi U-u< AJl^fll 

ijfi (JLai'i/! aJLa»p J-asJj <Udj NUajI Rod i_~..Ai jt Lever A*i1j 

J^JU -Uu-i A*iljil ,Jj Jo ^P ^jaH -bl^l da ^ .ja ^ »iiPj ^jaIIj 

Ajy* Li..jaP aaJ (jJliiV! <LLa*J jLaII (_£») a.-aSH 

Jxill J*J ^11 ♦IjJt-Sfl iAL_S*l Jp J^o Elastic Fibre 

. < N • -l j£i) 

* 

aJIj^P ^u<uiu)l yjjl OyCj AjJLaP ololiy 

jlJbr ^ ijjlj iLd ^ Crescentic Sieve Plate JSuJl aJ}U Lii* 
<*,.h./i\\j APlaiJl Jyj LLi>JI a^-a^JI 4>daJl £Ajj Bulla ApliiJb i_jyu 

. (N • V j£i) Sjbyjl 

iSj!^ A-y*- (JIaS^I oli olijj 

Jjljjj! jJip < _ s 1p Anterior Spiracles vUNl i~-Adi l^'Uci ja JS' 

jJao ^ ^aJ JS' cJ-^Jy < Lii* u jkl I l^jbl^j Digitate Processes 

IJLjJ l^wi.*-*- Atria jJIajJI j*-> ^ : >w> 

. <\• A j^) 

^y* 0^o» ( \ *^ j£Li) Posterior Spiracles aaUJI L-uldl oLcaJI l»T 
J5o Jbryj Peritreme aJLUJI a^^a-aJI Ifj Ja^ a>•■■>:,..C lI oUuLaJl ^ 

0j£j Aaj ^ ijA&J oUca *jIp 2»^a-a 

y-Af- ^ UT Lau 4 Jyii Jf, j\ Muscina ^ j IS a^uT 




(*?suhui aoVO 



















(*• suirni A°U) 




-XI \ 




OLii *>d JS* JJUo < Musca y U S' SydU yt Calliphora 
J^aij .JaMjliJ S-d/Jl alyll Jy-a Pi ne Cuticular Rods 
Fibrous Pro- <Jj Jdlyj J^UJl y* «uia-j ^\p j-Uju oUoaJI 

JJLi y jpLj 4jT JlIuu Felt Chamber iaLUl AiyJl (Jyy U \jcesses 
l$jl» ^ i::il oLUp y Cj \y Aj-jLsJI jy*i)l 5L*jkt iiL>^ .*lll Jii 
y^ (iJLUlJj j*—a*J ylii i£y^\ 

aA>i> ( J>»J l$A. .A »i jjjU-i! ^J^ji JulajJI y* <*L*P plijt Airis' 

<CJ )B jyW y UiOsf y-T 

Types of Respiratory System : VI £ljj' 

^Uajj j A*J liw A £ .*,Sj £jjjt ^)j y 4..»i;*Sl ^....ai 

UT iLUli ij-oiisJl oUvujl 
The Holopneustic Respiratory System :£jjL« 1! u iaittil Jl^aJI . ' 

olijj oL>|» h»»<* y JyVl £yJl y>j 

y* ^ lyjf "ij/i.f' ‘ * - -**- oliy 4>*«^Vl <LjVJLP 

. (a-ilaj ^Jyjl ^ "b jtjJ t) il»Uj! 

The Hemipneustic Respiratory t-L^j ^ -tr.U . y 

System 

yl oU»li!! y* yT jjii *s*_J olijJl y *Aj 1~JI £yJl jPj 

: aJldl £jyjVI l^JLfcP 

Peripneustic (L^o^JI j^cull ga (1) 

jyiiJ! Uplt iijJI y W <1 *Ip y»i)l JS* -l»-j3 <jy 

la a* Jx^yNl jJUdJt ^jip ijjSj <lL»UJ 1 yiiJl l)T <_fl AiiliJl JjjJUaH aaA»JL A^Uull 


iiJUPj 5^-Sn Vj ijJaJl oL5l>- ^yUiJIj 

Bibionidae oliy ^J a * J ^) (Symphyta <Ljj) i-JLiPj 

oli Vj (ir 4 ‘ Mycetophilidae, Ceddomyidae 

Amphipneustic j-*)^ 11 ga (*j) 

£jj) aJlLL> jjiiil dj£s UjUl Jaii OW)j iL»UJl jjAiil dj£j Oj 

<J j* ( Cr^' S-y <y C->jJ <j 

. t-Aj-iil oli y, 

Propneustic <L^aLa(JI jgiLJI ga (-a) 

iijJUoll ^UJI J>J JaJl* d»-!j £jj ^ ijL^ iJUUil <Jj 

Meta pneus tic jg*JI ga (a) 

olijJ ^ i^daJl jrjj iUUll jjiiit Oj£j Oj 

ijj ol*Tipulidae iL*ai olii Culicidae iL^ai y Jt>y4 1 

<Jj y Herodidae iL-aij Dytiscidae y S-j*U.I oliob 

# 

.4>«i3^VI iJUP 

4_ju^»u Sd»-!j 4P^*j*«* j^v5> 

jl Ji-*3 Oligopneustic oUoiJt iLIi 

The Apneustic Respiratory System Jlg^it _ T 

V] oU^iJl iLU £jyVl y US' i-jlll ^ j*j 

iJUJI »Jjt aJUIp jS- ji SJjLLi o' CP ( w aI.Z><j 4j| 


y jLwVIj u] L5 -s<aiJi jif>J! ^i cSj^Ji 

.Gills jv-iUJl) J/jI* jj^> 

* 

aL» 1»«JD jjiiJl ^ y*PyA IfJ ^JjL ^yJl 4 yJ llx)l ajfd^'ifl ^ip ^jllaj 

jlfa»»Jl Ifi* A^^i ^Ijjt a^LP ^P (Iaa aDkJJj 

. Hypopneustic ^Uil 

The Tracheae and Tracheoles : xl^-ialltj A^l^ll ill^aUI . ljj\j 

■ - j L Qjy*& ^y J ■ « > iJl tJ-tLLa-Ajl ^jP a^Lp A^jl^fJl . * A - -,^a d li 

0_^j If! aJ>-IjJ 1 ijUaJl Oli tlJUj . frljfJL lfJ^li*l xp aa*N i ; -4> jXJ Aj J* 

4...aa]l ^J>-|jb jj jt Intima A-fl^fJI ijlia-j i—iyjj j/ 4 

JjLkJl tii x»-yV) p—aJI j\J**> IL* VLul J^a:i < Endotrachea aJI^ gjl 
.(oljX>J! ^y jJaxJI iiiax* LfljfJl qL.^ 2.111 AjLixJI Cilpyjl ,y 

lal>>U . < Lu^i x J l Cf ®X* Cf* XPj 

^yii*1? (0^ aI a*---* obib- ^ylp j! iJjji>- ^y A......d.i'l AiUaJl 

L./aalt i_ijyiL ^ Lfitj?- JJ?} (AiUaOJ xJLJlj ^»]a~Ol xJafJl 

Ijjjj ^jIp ^yil (!!' JSO) Taenidia ax^JI aL^Vi oUiixJI aim 

. IfJL-AXj jjj- 4 L* 4&-yiA* IfLof-J a.. -a a 11 ^JLOxJl ~U.--il 

^y Ajy'O* aaJj xfljj oly-j’O! (j* A^.-.tiCJ! aLjOiVI ex* ^ j-Xt xij 
-~~ ! '--aj!l 5 jIp ax-x-^JI Aby*V! ai_i £ Lumen a. ..jj ) 1 (^Juyp- 

> A --M d -- i I __ 1 Leidj 1 jA S_ -t J dj ij 04—jl^fj! 

Pavement Epith aJ^OUI aJ^UslSI Lt>UJI ja iiJa> ^-jW! ^ AilkJl ajJs. 
yi*j < Ectotrachea aJ! iwiiil i-i^w •xyl oli dial Layer 

Lit lijJ aJ^J' oL^aaJ! ^_..» < Cj aJ*^vs oL-~»- t _y^ L0l>«J! ail* iSj&- o!jX>J! 
Base- (^xpU ^Ixp Ad*lall t ; —ai- 1 1 0^1)1 j! a^**>01 OLL 

.^UJl ^ iJI^fJl awiaKj ia^ ment Membrane 





iijJl ajIp cJ\*j_yu yw»ti yw^l £yy <Lfly$Jl a-waaJI 

yp U> Jh> Jjj ) V olyi yP *jLp <Tracheoles iLJlj^Ji oL-.ailL L_iyu' 

liLLu j 5 jl SjjJw* ijl^J e-ly* jl i£y£ Cr* ‘ ,r 

' ~ ^ \i •* e " . ( M 'i fUJ L^Ij^LLj AjLj y l*j-l>- j *+sJj < I g ■ 

^yo" Ji jl Stellate end Cells i~«Jr uU^U- y* Llj y-^'y LjlygJt 
L/>UJI «Jl fc wiTIjj tiijLixjj .Tracheoblast oLwaill iiy£ll L*>UJ\j 
y^wl* y-jblj jl$»Jlj ^*..,4$ II jlgjjJi ^-yU-- LS^*i s-'j - * 3 ji pliP 

L^>- {jzi jJLSJjj oly^jl oL.yaall £yjLj < olw.^a^ll oli iJyjjJI Ad.laJb i_jy«Jj 
^AsjwjNl L*jjj aJI.. f-awil Jjj 34^wj| 

• L^JL^-l Ju 


ly-S"" S^JcnJI iyly$Jl oL.^all £~tjyj y-diy ^Uii <_i-b?tj 

* 

Campodea Jl» I Ly-U- o! y^JI y> yii JjUaaJI i_>*>^>-Ij 

jiUH *_jjJl olj <Jj yA olyodl t _/ 2 *-!J (S y«-iJI tw-JJJl olj 4 dij olyiAUj 


. lyjl jAxj y£- A 1 ...-a a ; a 


yA 4JL>\jJl Lflyfril ol..^aA.li 


yy^dl y* 3 jy*P j»jl .iia 6 11 jlyyJI Oy^J A?xisil ol^«i>?dl AwJtp IaI 

Lateral Longitudinal yyl^Jl ^Js- OUyU QL..L.T OU--W- t*5L J^y dy*»- 
Ventral Longitudinal Trunks olyiaj OLiyW OlyOj (Spiracular) Trunks 
OLyfliJl Dorsal Longitudinal Trunks Oly$i» 0Uyk> OIp-Wj 

.OH j£i) Palisade Trachea Ajjy*^- oL*ai y-wJWJI yy-is^Jl; 


yp y-^l ^ 4 y^i ® ij ? 

t- 

Transverse Dorsal or Ventral Ayjaj jl Ljayc_w* o“>U^y* 

y>»; V'y 4 ' oL-ai jyjflkdl ( yJy]aJl yy-i^Jl y> .Commissures 

AwLaLiJI fpLjapNlj Aw*w^l^Jl iUjl La I ^_o3l f-\yy\j y'l^Jly iy^JaJl CA^C<2jJly t_1 d M 


rn — 





O ^oV Ini ms 


jl Aj3 QjL.*,^ jflli £jA L*j \ ^ *lj J c ~+Sf 

^Jj o' «-. a» AyJflJl <V? yO *» U O^A-^jll <0jZ\+A 

ft ft 

^jA o' ■ -ss* ^ O^Ljaailj 

ft ft 

jX^jl y .Aply (^Jj*i yil oL-.,ddil l^o biyj Ajj.l.^ai' A-alaill y 

,ya>Jlj 

( rn < U r , \ \ • JS4) The Air Sacs ^Lilj|l| o-USVl 

4j^SC» aaIj^i^* tl^y-l y ol-.-i.aai! ^y ^Lo! ^^p SjLp 

oUalUjl ^ a.ilp aJI>- ytj . AjjIj-^ ^LS^'b O j*j jOjiJ) <ijj 0*)b*ajjP- 

^glaTj . jooib L$J .-i bf Ul^Jl ol..ja,a.il ^y Taemdia 4.»;.~. < Cil 

;J 4... V -t, fC o jOJ l^^Jj Ax-i'V f.L^a-j .*j S yl./aij^^' l^j-li’jl Op 

. f.1_^-ii Op L&^---w 

#jOa C)j£jj Aj^iljJl A-di^gJl ob.,<aail iaO ^.LS^'Vl t«Oj Jj 

P L-jV a>ouS"" j! ^Ijjl ^yi'l k-jbJJlj ijyJl y L^” L_J 

A^jLoil A>»x>-\l A-.A vai ^4 tal54Jl y ba-5" ij^iaj! a.-.- aail ^jJbfJI 

■ (' 1 i .j^O) Hemiptera: Homoplera 

J*a>t>jl 0b*Ox> A-jl^JI ^.LS^'-Zl J-Apj i al aOj 

Ajj^iil ^y A^jIj^JI ^-LT^U i-—AXjlajJlj t ^-^oJlj iOiJI 

l-ift jjA-A! I^ o LaI OPj .~iL./»ail flj-^-il £-*-2> l^bbol ^ ---» - 

(_5^ J-*-" “•** Cj* <J*^ ^r^LOl £jyJl p-l^fril 

j_y o_yila Olj O b * JftJ l 1 a-ipL»j bf oljO>xlJ ^yyil 0^31 

olijj yj .(3^1 ajj., a i <Oj., a1 1 ob-ia-^iJ *b\^o>'^l 1 aApL»j ; l.^cNl 

^4^' jt jiW' UjpLj jjlyU fbipl vV> ^1/^1 yo oly^Jl 

-elil ^tia^ ,J-A~-I p.1^13 Oj4a«-b^ yJl ob>-j-X!b 

-r £ A-— -__ 









(Wo The Respiratory Gills or Branchiae 

Tracheal Gills fulfill . Y 

A^iiiJI a. ■» ,jt gll SbiJi ^jA jt jljb^ y a oblJU*l y- #jU^ y>j 

j! jl Aja^>«JI jJljjJl ( jXi j>-(j ijjjfv* AjtJj Jjljj 

ynuj idllt oli^Jl ^ ,law 4 y a»-y <A-fl^gJl iJli\. : ...iaJ)ij oL.ya jll» ACP Oj&j j 
. jA* i_jlo y L*5”" aJuI^JI oly ijili o'i/U- yj (_ 5 jlJuJl 

(_j1p a>-y l* *>M*J iSJa^« y <ly£ci j*— jjJI IgjJy y U1 

y ^jY A ala . i l jJjOaJI LS^^* C5^ *^y -yffil jAjj 

* - 

Neurop- i>a>-Y a-x-J* y Sisvra oli y yj jj;U ._A3 AJj y Cleon oLy- 
aJj y 1*1 AjJaJl ^JiJl ^jlp AJUaix Ajyiy- ^ijjl A _ V tera 
Zygoptera »^JwaJl oU-IpJI a-J, yii :0by l^a* o^-jj Odonata oli \pJ\ 
Epi- A*jf-yJi Jy ^tjUsJl y <&-)*- Anal Gills aJj i -bf y 

.a^jJYi j! AjLjJflll i»-t; 3 jIp y>j Paraproct Ayy JjsJlj proct 

y iuL>-b oLtf ajl- jCi ^ 0j£» Anisoptera Jy&l ILjj y 1*1 

yl*Y pyJI y ^jls Jwj y d^jj jU>- 

jlg»Jl y AjdaJlj Ajj^iaJl A i; .,<aail £yJl»JI y-jj y a>.^» oblja*! l$J] 

. Branchial Basket a~« j-iyJI aLJL aJUJI si* y i_jyuj < ^-aaII 

:<kk^L« 

A~^si ^«_J.L>- yyJl oliy y Anal Papillae iyyJl oUi>JI y*j V 

.AJwJl y ^Y*Yj plil yLal*l ^P ( J^*3 Lgjt <d-f>- 

Spiracular Gills : Aj^iVJI jjiill . Y 

LjjjS/ 1 jl Cuticular Gills aj_jUL>JI UjjI IgJlp- jljaj Jij 

Ji* pill ^y ^yJl ob Ay, ^jlip Jb^y Tube Gills 



. ill auU. 1 jt c£jb^l J* ^ Simulium c^jlip 

<Luil>xJI aIj yb 4^^jl ?*■ OjL*P aJjbj 

^Ja*jj . X-Xd! ^ydl y yS'ijI £jJ Atrium jJjajJl Uhjj>j Annular Sclerite 
1 l^P-ly oijUJl (Jjld 4jL*j AjLIs JjljjJl eJjb 

.iil^Jlj AylLi ot£~Jl ^y ( jXdl ^ (_£jl.i*il bf 


Blood Gills . T 


"Vj j! ajjJ jl Ajia^ JLbJ! ^-y otalAul y- SjLp- (_j*J 

oliy. <JLj ^aJ\j 01 jiif ^lp 3:>lp 

t. 

3^>-VI JJ i4aJl Ui«Jl ^jIp 1$^ <w -^ Chironomus 

<^_p- £yj d~>- lA^' (j* ‘js^^ ^iXJI **ijb 

jy yift ajjl* 1I pill y>[+a&»\ y> y*Jlj ^yybgJI ^ i, S' Iyjl »Aa AjLkjj 


.XXlX jiAjiiajli 


Respiration In Endoparasit- <liJal«ll ill1^1*11 <_>*HUI . i 

ic Insects 


aaJLs^j ^y>-b^JI oli y A-Jb»—IJ lSI oLLiJflJ! olijj j J-^£ 

oljbJl (JjLj ^x» aX^ (^jJlj jjyj*—^«JI jlx* ijijb (_f- ^j^bl 

Jic-L—i a^» 1>- db.* o'ill>*ll i>* ^ <_s*J ‘ J^b J^' f J 0* 

* 

Tachinidae aJxX oli^j LJ ii .Xft^ -bb-jVi el* Jjt* ^y ^Xdl JXJJI 
l$j *__& Metapneustic a..-XxII jydl y £jj aL»1>-j XjJU ajI^J jj$J 

jl ^jip AjXdl Ifcjyii] viDjjJ 4_j A_*^J Jj vV * ■ • ||J * jlji*- 

XiP ^jaJl 4 jL^J ^y ilr* ^_Jj — Oj £j JJj <e^lL* (X_^>d! 

Ana] Vesicle <L^y- jl < Chrvptochaetum ^ L5” Vb^' 

. X^Xj AXkj Ua*> 15J ot -X*jj j»jJb it .jLr Braconidae ilwai olijj ^ 




Excretory Organs 

U -b- lil) jJl Ja-«t)T { ^£’ C>tj-JbJI ^ f-Lipt 

iwJall jt 'j^ t^^k? ^ <j* 

• & y j t »>mj i j^ii w> 4^%**jt^ 

JjuJ! oUL^p Ajj-UJl oU-JI *.~.o^..fiali ^-jA ( j^jl>ii3lj kiJJi 

.pjUJ (_^Au3l 

I p 4«<4 *i ~A‘^ ^jP ^Jj^i ^jA ^jl> »»3 

i»L~Jl ^IjJI Ojxjj < o^ Ut a i i ^ s-lll ^L^ul s^IpL ^.A:.^li ^jaj 

jV* .i^jiaj *Js>j i flli ^ OlyJlU jjjli J-P jAj klijj^Jl • Jj*i0 ^ oilp i£Ul 

.AXa l-b^- 2 JlJLsP 4 *iT 

,j 4 u»y i_S*^J lj^>Jij j^wl* i__4l)I :p-LiapVi Jail£ 

^ ^JLU it j «jV i y£>j*}\ ol?J ^jlp 4>»i^Vl A^jJS' c/l 1 ' 

* 

Malpighian Tubes : * 41^U 1 . ) 

^2j (.j^jaJl ijjjpt jlJbjJI Ajljj a*-Jj SjL^I# 44 lit j jf- SjLp 
JL ^ 4^aJVj ^ji ^Ajj < pjJl l*ki->- 

j/j «^>- ^--jllt i_il jj\ dj£j U LJlpj ^^* 11 ; Ja-'jVl 

^---- 



olijij <L.l£ll oly*~»«Jlj oliy^l ^y Li” ^yiI>JI ( J -^ i| - 1 

4 * 

LS _/^• •_/* pli>l L j^\^Xi»\ iolpl ^lp iJLdi a-L ^y <<>*^-'^1 

Cryp- LiiiM ^jJKJ! oVUo <J*jH c£-ill jLaiVl 1.L j* OLJU- ilbfcj ^a. ^ ^ 1 1 
.LJtli oly^Jl ^ ^ry ^ ^ tonephridial Conditions 

£.Lm*P A f3 ■ •* ijU + L l yl-l>»J l, • j J 0 l ^ A*J aJL" ( I ) 

UT Perirectal Chamber 4-sr-yiJI J \j>- ijyJb oyo Jiyij. gs—i <y^ 

. VI Aj Jl^P tljUjj 

^y L 5 ” <uLa*Jl <eiyaJl c~£ < -~dJ jv A^wjt ^y IaoLJuI (cy>) 

* 

<JiZt oliyj 


^1 p jpLj ILfl^J! olwai.'i ^ i^yp ( - /r*sr^* , — 

4jLi» yjwL tiJ < a^io^Jl ^ ( J^ta ^\h\ dJL- Jili^-I 

La^i-XP 

olo ol_^*Ji ^ ^JuCy 1 AJyJl <jlUi ^y C-jIJ ai^Jj olyi?Ji 

yw>t j~~j Jaii oUJUxj Diplura, Protura Ljj ^y Ji^iy yUJI ^Jjjl 
l$J oop jS\j Coccids <»J-S-S31 ol^i^Jl ^y Li” (a>-!j rjj) OUJI l$J oJp 
5>-Lw* 0^gJUiLi * j «Ji” 0£si l* UIp LoLpI ol dL>-} . piy^Jl ^y Li” To* 
Ul «y \ r T * * * Oji*-Jl l^—jUt 4>-L~« ^JUi j-a!! yii <«^^i” 1 ^>-jJav>i 

APyio 0j5j Ji Ljjl A ja u..., ; i^j^jlil * >_^jlil O^J U LlUi ■*■■■»- 

iy^^i obl^i*l jl Vj-sr Ifl OjSsj Ji jl 4 iji iilyi ^y 1*5^ 

<w—^^1 j*a>xdj l* ly^^j .isovVl <«XfcP ^ Melontha ^j^>r ^y U^" <uJlSo 
^Uljl ^y iS^"<J^A j jt ^ ^*l>v« ^y ^y^JU 


I^jU oo*Jl iy-i?” l*Oipj (^jaUJI ^yJ.1 ^ Uj^wij ^cJl> nary Bladder 

oij .^^ikJl ^yJ.1 ^y s-^" ^y JT ^y 




Jorji ^ Donacia «Jb-ljJl ^ IfJLail 

L_$z« JT ^iaJ Oliy-Nlj <ijy ij\i* ^y SiT”^zij 

. ^yii>Ji ( y*il y Wa'*.~,A A>CXJ a_b«- ^jip 


1>* ( £j WS J) <_H-^ iS* 9 ^ ji^J 

^JL>-!jJl lyja~> y iJU 1 ( JSvJy Aj y\ oli iAyt)U» aJl>- A_r 

^1p xxJhdM fr!j^-*i/! ^y A]ala>*/t A»l>- AjyjNI i_ajj>*J 

^y JaJaicJlj LxjI iUU^.^ Aza-jUJI AlUJI 0 j£j j-iS"* ^yj . AjyjNl 

y L^> Ay^Uall ^Jy otaljcL*! SjLp' ^yJUJI ^S*" 

JSji) A.ljaP uiUl ^jlp UIp (Jj^j ijjiji *LLp Aj Ja*>«j l? Lp 

.(m 


l$J Oj£j ji L$jl Nl y saI>- t-L j^Jl lyl; ^yvJU ^ 

« . (I 

jlyL ^ytJ 1 ■;*• ap^u^NI a>w^-*1s/I AjJLa-P olijj y L*j AjjlyJ aa*1»j 

Axjy jJbAjJ ^J*^JijjyJl 

(^ Y • j£i) Nephrocytes ^1£JI - f 


jl j*-*j;*J! y ajljw (^U 4 ^y ^y jl Ajjy ijyxu y- SjLp 

^jxJj < Sly L^J A>lp djj .,<aj Aj^i^ll AjliJ'j < Aj^I>- O^a-^ 4 ^y -tspy -ii 

. ^jJl cjlA—^ailj ijjyJl jljllj aaUtzII jijll Oy-j a^I^JI L^>Jl 


L_JxJi ^yjlsr- ^jlp ^jis ia>- y yil l^UJ' jy J-zL-L. AJL^j U J^iajj 

Dorsal or Peri-^iJijl Jy- jt A^fiaJl i-jiSO! L^UJl oyJj l 5^4^' ^lyiJI ^y 
* - * 

jl aJL«^o! .cardial Nephrocytes 

« 

l*lijls ^J s i aZ j ^yUNl ^y»il d-^ ^ AxJU> L^>- y 5-b-lj A.LJL* 

. Ventral Nephrocytes i~}aJ\ ajjKJI J >yJj ^ i^UUl jjjJI 



(\ Wigglesworth jp) 





oesophagus 



Keilin 


The Gut (yult . t 

jl <J-*P £jA <^s\s^ cJ^y*^A ^ Ulfc Ijji Oj^j 

ylflJl l -.All u»>L ( 4— Lajdl bAa ^L-'i/l ^ -1 

4jivaj ajJL>Ji IjJ^ ^yJ.1 jlAs*- (_j* tilij^jJl o!j_jJj {*“^yi 

A»-*}L ^j$o_yNl jL^-aJl ,l$J iiU-il 4-J^lJaJl L^^JI iSJa -CJur JUP ijjji 

<—jl>- £• jl*kr ^ oJjljIj (*^”V 

olJL«-P Uj/»Nt 01* Blow FlyyLtll ijlo olijJ .41* Ul*3 

3i}> cf ?* r J ' J' z 3 ^ 

Aa-<jNl ^*ll 4~*-*l -~J IA^Aj .^ytwJL* (Jj ^t> ^ ,j»Jj a^AL* 

,oijA-»JI oJLa 1 Jl>» ^ 4.J. W U ^Litjl ^ ^*llj 

The Fat Body : ^yAill ^y^Jj . o 

Oenocytes : i^*£j| tj^Lill . ^ 

• l$ jjaJI (_s* !*■*£ 1 S?* Aij 

Organs Concerned in Excretion i_ijUaj I4I pluac-i 

^lyJl ^ a-lP t ^j>wL» ^JUjJ t-L->- jiliJl v_-j’AJ| oli oIjAjiJI ^ <^ry 
<uiJ L*>U- oli Labyrinth i.yL* aU *jj> rj-o Sacculus ^Jw> i _ r S’ ^ SjLp 

<A-->- flUAJl JCUj j»j 4-ilj bJP L^jL^J ^ja >_jjAJL L$J jJ-Ayj <_^-jlil 

\L~&- 4-piy) AA-b y iJLiJ! aJU ^jAjj . ( 1 Y \ J^A) ^^lA-Jl AAaJI e-lpli ^ ^Ju 
Xjj ja Hyalophora i / A>- qU.^H lf)i Jbr-j 

4>vi ji^ia ofljJl &U.1 1 _ / <al>dl ijjjLiJl iJjJl J^ju" Mecoptera 

^jjij jS"”JUl Oli Blatella ■ ^gLt — Jl 4i.i.ll 

pj Accessory Glands A-iUi>Nl j-Ujl ^ \Sy u^ 4 ^** 

.^JjN! ^» ^jljlll -UP 4jjjd.l olj|^->'ll 1 j y&l 


YVt- 



>UJI ^JUl oli j MyiJi AJUJI :(m) JSm 

( \ ^1© Wigglesworth 






The Reproductive System 


j»- ^'"j j+.:7 • * ■-‘*- (»iLi oNl>- lapb) 41 ./a a ^ C)j£j 

jJljJl iJl>- Jkij < 4 I /»*-■» jl J>\ jf ^S””JLL3 Germ Cells 4 ^ .-. ;> JI 

jj, ( J a *j IjJj <y oNUJl Jo*j ij Parthenogenesis <s£J\ 

. jj jtt/'i 

4j^j\ill 4 m w«> ^il a i / a l l £jf* Oil^ I J** % J 

J N] <j^oJI jT l)jUI jt jJl. iiaJjil Secondary Sexual Characters 
Gynandro- ( _ r 2 >JI ji aly’i/l jU>j ^1 sSUJl ily'l/l Jtuu 

ijj'yd 4y*lsJl 4..>:>J1 ola.^li ^ ^ j^Hu morphs 

ijjill ^ obuaJl «Jufc £j ySj /'Oil 4..»:>Jl i^ylil! oli-.^ll yP-Vl i»_j\s{«JI ^ipj 
H a«Hj jljCfcj LftilyT jt l~4l»f jt Jt^-1_jJl 

ilyl Intersexes Vii -iljiVij .is^carV! <~LZ*j>- l +S 

iaJL^l oVu^dl 4^wj 4-i a**j _^Ja3 

Geographi- ij!oN’^LJl jt «ul^JLII sjjJLiJl ticjj < j.Lit 

. (Sy&» 4jjly>- y^xll 4^hj jt cal Races 

J~>Ld! pUapf l^-i 0 j5j ^ybj Hermaphrodatism o'i/l?- Ut 

J c r s ^ J * fj-’j'i/’ J* 4J*j v <y V■ 

1 4-aulj iS^ji Ijf j^Jl p.Ult 4*i,»aill Ijl^dl J^-T 


t <Jj£j iJUl^Jl (_$SjS^JU Oj^j 

Functional Hermaphrodatism c/ i^Iaj ulij . ^ 


Icerva purchasi jJl Jf £y^jt ' 1>L jl^:j 

j* Self Fertilization "Lib ( 1 _ r JSt*JI i-JUl ^ ^j) ^ oUajjj 

l$j2- Ovarioles i-ja^ ^-jL'tS" i^UJI L*>UJI J-wu ^UNI ^ i^xll 
obiaj^Jl y* jJj uI 1 L*)UJ! ^aj L».«aj . ~ A - 

V ai jt LJ s^- t>l ^Jaoti i_fotj^>iJ ■_ ■ jt Ul IpwiJ ^L*3 JLPj Lo^J» 
^4 Jij Sjjlij 4-LJj S^iaJI aJlA jjS^ ij .1^5""i L^sJ 

oUajjJJ JJjJLj oS/l jbJ C—Jj j*J iIjIjVI 

- .j/j±\ oJLft t yA 

Non -Functional Hermaphrodatism jfi- £u*j . T 


ajj Plecoptera ijj t y* Perla marginata »^ *jUU jjU y*j 

*J 0 j£j V j . /3 > 2 'if UyU - ^^3 ■ ■ * ^ ^lp 

.ILLUj 


jUp . * il.^a^.il i . ij < 7 ^-ai-dl jbu Oviparous ^ia,j olj«i^xJI <-JUj 

^..^j>- ■* -■ jaj J^*^x**j ijlpj Oviduct Sbi 

* « # 

^ J>-b JJaj oUaj^Jl 01# Viviparous 5 jjJ jJl Ul .^i\ 

J>- J^J.1 J^b 4~iU)l oU^Jl Jk> di j\ ( _ r iiJI J>- Vagina J^Jd 
Hippobos- jjtPjJl Tse Tse Fly ,_Ao ^yii .£-*>y 

$■ 

^jJl ijl^j J^-Ij oli^b Jai^ I jli cids 

• LS^ C5^' p““*~ 


YVA- 


^ ^ o* ^ J 

A-k^j «Ui ^ OlAuJl J>Cj fj flbi Jf j* gj*i ,j^ gjj (_^ Ji^j 
Accessory aJL>] jJtP «jIp Jbr-jjj iGonopore a-L-LJI i>ui]l ^51 ijiji 
Spermatophores aj_^lU oUj~>J1 oIpj>^~* <y Glands 

j£* JLr* 1 lT^' ls*- 5 4i i^' »W^ ^ <J* J^. i^J 

^jj < UjjPj Jo rj 01 ( _ 7 ~£" SjUj ^ y iJL l aL^^AII jljll #.ifc 

Sjyll oUlja^J! ji^jj jLii*-')/ Spermatheca \y> SJLVi jh\ J* Jory. dJJi 

. jjs- 

The Male Reproductive System : jSili ^luiUSll . Vjl 

Testes ol.„a>JI ^y ol^-^*>*11 <_££jJI ^jL^Udl jL^Jl jfc- 

Eja- iiili ;Ui OliU* jUU^I jxj Vas Deferens Jib <d e-y L^* 

a # 

iluJl J* jl iliUl i-PjNl ^ l»l £~aj iPP Jt>ry„ Silpj <culatory duct 

.iiiUil 

(Testis) jjiil The Testes ^ 

o U &l l A..-lit) Lg-n*l^« ( y i_a1^7u y Z~ *J J^-y 

0j5o U Ulp L^Jl N) <■ j_y^P yl 1$ la.,<f jl y*y* 0j5o _U» (jiaJl y a.« t ..faflll 

jl *jy^S\ y iJP y A^^aP J5" k_-S "fjj .LjJ ^a^ij\\ Ja>JI y Aj y 

4~jj y \^S i-b-lj aJua»_^“ -br-jj Jij .Testis Tubes or Follicles o'^Lajjs-Jl 
^1 jJjJI J-^aj Jij J-^aJ1 y \^S Obii _jt ajJU i- aJj Adephaga 

OySO _y\ o^l>- .Acrididae aL^o* Ui" AJUa^ V* 

# 

. Aa^J^-'j/l 1*5”" y -ia j j LjJ^- aLaap* c^aP 

<>* i>ip O’ 4 jAi ,y* ^p_^*^» ,y a^vs><JI <-SjJ Aij 

. ( \ YV J^y.) A3^5r-Nl ajJUp Tenebrio Ui' oO^ajj^JI 



('l To Snodgrass 



.-fl . 4 jS- ^jP 0_yS>J Vfcj-iP olj-is»*J^ 4 ^ . /3> Jb 

(J* (J »_)^ £s^jJl ^Jb £f>5 (J* Wi* VjV^' iiiaiil j-Uj <0 *>La^- 

i_j*A*J v_jjjuj (_£(jP 4.., <!*> - JT jij . ol^ioJI l*y-P 


< t-Aijill 4>«jjij Scrotum ( ‘^a.,^)L ^Ip 

4.^at.-» 4jt oi y> Ji ^-Jpl iwjLiJl 4jl>JI ^y»> aAAj 

0 

b» u^iljyj (_jjUbjj OlT../nji 4?x^-Nl 4 ^jL!LP ya*jj (*^t* 


4^X1 Sjjjf 4jiix>v» bljJl ^ i-ail oj^p Jb»-tj I 4 \j . Cj 9 "* 9 J j** 

■ 4-» 4-. * .« -. r3 ‘i -■ 4 


b -***_; b^)l>dl ajlSj 4jLL> 4j y*g>- jr t, . 

jlU^- 4 j a *]g 4 -Jj (_£.|p\i f-blp 7 ^j ISCi L^J 

4 JLs£ 2 jj>- J 5 "" +.^a.:lj ^yP 4 i>-l_b 4 ..l£A>JI 4 j-i*J ^lp 4 XsAij>JI 

) _ : ^gL b**S"" aJLwUxJI ^*_i ^ibci 4 ®_/i^ ^jbli 4 ®*^ 

.(ur 


Germarium or Zone of Spermatogonia rtiU lajl ( I ) 

Primordial 2j_yX\ obl_j-»JI cA^I Cr* iiiaxil 

i^tj'^kiyjji JxS^ j\ j^>Ji ijtS ^ Xe-y^A Uajl [+1 jflajj Germ Cells 
4 jL kj l$J 01 JUx*ij Apical or Versonian Cells 4 .,.o.,.a„ll l*)\>Jb i_jyc ij^l oli 

.ijlip 

Zone of Growth (Spermatocytes) g*-JI ^«l—- ^ (^) 

ot*L-jajl i.tP L^J I 4 J j£j 4 flU:Li >j 

ie-y&xA J5"" Spermatocytes i.jJ.1 1 j*>UJI 5j<5^1^ j-p 

4-plxJi Js^ixj l g .,^ 4 ; 4)a-jiJji ^- >: ‘ 4^..»axll 4 j^J>I 

• 4 jjJ.I 4 is 4 >_j>JI jl Spermcyst 01 yj iJUa iy 


YA\ 




TAX- 







Zone of Maturation & Re- ,£1 LuiLi[JI g jnill «iih> j a (_i) 


duction Division 


Spermatocytes Ajyll l^UJI j^jLj Ifij 
. l a^jJLP' aj y*** Spermatids aj^jlLI 


Zone of Transformation Jg^JJI (a) 

Aj y* AajJLp Ajyll l^a Aa^a.ll 

^1 IfJjjJ bl_uiJ aj^II ajjJ^/I ,_$» Flagellated Spermatozoa t_~b ota 

• JiUlcIpjII 

J£Li) (Vas Deferens Vasa Deferentia 5J5U11 - Y 


k_AA^ij....'! ol^iaJl ^jA ^jj ijLp 

£-~sj U UUj .Epididymis l* OjScJ If—i: i Js- <_$y b -tij 

Ifj £+s*cj Vesicula Seminalis Ajyll aJL^j>J1 OjScJ Jo*.j 

AjPjtAJ <jJ^Uai! AjLiaJl Jji iJUJcO* If^j^j Aj^ill olil^xll 

• Ajfj'V! liili ^1^ i^>JI If/liitj iiitJl 

ob aJU^j>- O^ibJl ObbjJl U 

Ifilij ii-iS" i-JtAk ^ aJl>-Ij ajL1> ja JiUl s\f-j jl j^ij 

/. t\<SS' lf^£*j j*J ajjJIj o^A-jaP ^y* <lA» aJL (_£JpIS ^LiX’ ^jl>JI ^ 

■jrj^ 

Ejaculatory Duct Ujllll i\jll\ . T 

^jA , i jA tjLj aS ^lI .* obi o^bbll Oblp^Jl 

-TAX’ —- 



follicle 





y Aid® AiUy liJjjJj <yJaJl Aj*]a> 

. (J^jJl y US" A.l.jawll AjiJaJ! ^JUJj Jj) iJyiaJlj AyljJl O^.jawjl y* t^i^P 

Aedeagus £■ ^»VI ydaP y y-,^1 jjjJ iUiJ! y ycydl ijdiy 
A*~»lJl Ajy^'i/1 l _ii>- ijlp ^JLy < Alyls JJjP aJ U UJ! a>wji)I J^yJ ■ * _'*— 

Ajdsdl AjilsxJl aJ yL*! ^jip * * »’*" *“y^ A-jj kiJJi yP JLijj 

a-PjVI ^xii iL~&- yjl* tpLS iJj y US" US" iiilajl iUiil yi£«; -i» < iiJliJl 
AjJlJL*- ijj yaw yy < yiJUU yj>»iiij ^jUJJ SyL* SliLl! 

.2}y>v> jySd Uj>l-b-l iiil* sU ^1 Jit; f.lpj J5" Dermaptera 

Tbe Male Accessory Glands 4^iLiVl J-lill . i 

obly-sJ! £-* £y*J £jJ jJJU* jlJb ^>yij AjdP k_-*S"i j yP «jdp ^yj 

Ajydl oblyjsJL A~G U by^A i_Ju^j OL^-'l/l y»j yj Ajydl 

. Spermatophores a. yd! oUo yJd 

yjiyS" I LL^* oli OySjy AiiU]! eUill AaJjUj Sj\p A-iUsV! iJjJl 

jySdj ilildl A-PyVb J^j Jiy tAsx^-Vl ij Jus- y US" Ectadenia _j <Jyjj 

^tS" -iij aj^-NI a*_Ui~w» y US" Mesadenia _j <yyy yyjy 

* 

. A>»^VI ajJ^p y Tenebrio ya*- y US" UjdyJ.1 £* LloETNI 

Ulpj Js iydJLl iyVl jT iLyWl yUTVi JSLi aJL>V! JdiJl 

oUaJl ^Jp J-XkJ! y« aJ U JL* J^-1j Jl^-yJ -iSj J^-ly ^yj !^ ;J Jbfyj 

i>«i»-'y! a ^jJS' o!j«S &- y US" ^dS" aSLS’V! ^JiJ«J! jij US" .AiiUil 

j^-yjj < Tabanus Musca jy US" y^-U^»Jl oE o! 

j!^j> Periplaneta ^Sy S 1 ! yy yyj \ o Locusta y- y 3 1y>J! y 

Mush- yjUpN! ^Jajl)!j A g..,‘.ll SJjJ! L^JlP yUajj « A >-Jjjjl a_U _y»d 

. room-Shaped Gland 



Jj jjp jlLy iiiliii sUaJJ Uuull; L»U»Vi J^aU Jij 

. Prenutial Glands 

o^UnJl ^ <jL)ff ^y* sjuJI jl-U- OjSjs 

. iAUall <h]e iJji> 

The Female Reproductive System ^jj^U ^Lallill JI 49 JI . 

a- £JJl> Ovaries ^Ul ^ £jj ^ ol^JI ^Ull c_S>- 

5-kv-j »ki ^y 01-bo U-~- Lateral Oviducts LjWI LjaA o'y^Jl 
^i» ^yJl Gonopore ULUl! UiXaJL L^U- ^siJ Common Oviduct SS”yJL» 

. Sslp 4JC*li5l iudaJi iiJbJI ijjj\ ^ 

Spermatheca 3jyll SLUjU cJ/u y*p iSy^ J-^-i 

<L»U»Vl sJdJt ^ yS"t jt £jj tiJJJSj fjifrjj jLiiA ^yu 

.» sJjcu (JJUSj Lflj Accessory Glands 

(Ovary ) The Ovaries - ' 

f.LiP L^j OY^ ^ Yo ^ipf *;■» Ja j H sVlill 

*, S*Ap y A**A ^S' ‘ ^y j ^ 9^jji 

t i yu>-JI 4 **iu (j JJl U*SJ Uj Uojp u-iidNy Ovarioles jAiJ) *Jl^k-Vl 

l&SUP .'r* IsiAp ^jwi ^ yjl f 4 ^^ 

Glos- u-*-^ jT ^y SJ^-lj ljyj\ <jy£ Viviparous isjjyJl 

• 0 

JUo-Vl LAS.?- y U:.< HioDobosca US' 0*“^ J . sina 

oli o[^S>- ^y Ayjf Y* • ^Jj AajjI l^J Oj£j 

A 0 0 

UsJip- J-^jj Isoptera J-*JI ^ l^J jjp ^\ 3 iK^-Vl iA^J 

. Lja^j ij^jt Y t * * 


YAt- 



spermatheca HJ* 



Olossina i^oll jh JUs)l : (\Td) JiA 

O ^ o o Buxton u p) 





Schistocerca jlydl ipJuJl Uj UjJp uJJ-1^* 

iiyjl M 1 l-> :,j) SjyJl ^*1 X*&-\yi» ^IjiT y i^-LlI Ajj-aII y? ■;■« y 

^a» i Jl «u—JL Ljajl IfcJ-AP <^a\s>*jj . ip^i 5jl>- ^1 p »L^ll 

,_..,';T A j-Ap Oj£j Small British GrasshopperaJl ^UaijJl JsUaJl 

> ♦ • UoJp O^o yJsJl Locust y JyjJI L-Co Jaii 

. O V\ ( JSj. ) <)yjl 
# 

L'^UJ! Oj^Jj cf' ^ ■i 'J. IJ 4«., (3 «;ll t_—jL'ill Jjj 

Collembola jiLSJl yjjJ! oli Vj Cj\ji^- <Jl y <~»yj»S\ 

. ^_.sia>;U ^JjL-w Nj ya-Jl y»J JJLj JliP 

4.LJ..' 4-i (_£y*-Nl jil S-A^-lyl! 4. j ..ja../» iiyjl ^JS"" ( J>-l-b s-^Lri 

v_j y l^waJ Lj»o- yS””Vl £flJ v_,»>.> Jp iiLcu 

^)j ( J>-ljJl y* AjyjNl jljb^- i^S~ jZJj .Ajjl>Jt ya-Jl iUj SjyJ*iH JUapI £-/>y« 

l^jilijj (_£Jpli frlip ^1P y ^jlll 43-.1 j.- 1 I i-Jt)Uajl L*>UJ1 y* 4 jL1s y* ^jUJl 

.X. C tt-i Tunica Propria ^r.—i y tiy yjj yjy f.LisP ^jUJI y* 

yp^j£-i>Jtj 4-ifcjJl JjiL 4-jJl 4-J^AlaJl 4JJ3 . L^lS"" AjyjNI Jylaj 

.i-J1JuJl jlyll y Ljjb*-Ll>-lj i—*Ujl 4.^3..-H JUjyJ 
:p.lj3*-l y Aa-.a-.II 4jyJ*ill Jij 

.Pedicel yxil ^ Egg Tube yxJl ijyJlj Terminal Filament Ja->J1 

The Terminal Filament :jii,JaJI iajjJI (1) 

( ya-Jl 4 j yjt y ^•U'b/1 «y*JI Oy^o ^y!jia-«l ^^r* 1 yP »jLp 

.Tunica Propria ^jWl y y y dj&jj 

L_jy*j y>~* ^ J* 4. y ji.. ; ll —jVj'yV j 4-i^iall Jsyj^Jl JL»c3j 


^aJk' J&Cj Suspensory Ligament jl*ll JsLjb 

tliJu jl ^jJl j' jU*y jj-kJki luj) Median Ligament 

LJL< Li^kil y^; -kljjJl l-i* 

. ij jLil O^UJI y^M (_j* Lsitii ^jaJl Ja->JI ^JjCj -U [*S~ ^,...->»JI 

The Egg Tube :jaL*JI ikjjjl (»j) 

* 

US^ i-j jA ^ip 4««,<a«Al { ^jA jJl 4jaJall! 

■j* 


Germarium : 

otiyj! jl iJjVI « > «JI l^j y~+ £i j L ^aJl 4 j^*jI 4_*j 

* * 

jJl s^JuaII ^ Oogonia jl Primary Germ Cells a^jV! 

dj^x^ ^1 U*>Wlj Nutritive Cells or Trophocytes 4 jJu 1I l^UJI dj£z~. 

.Jt*j U-i Follicle 5 JUa»j>J1 

Vitellarium : 4j\«lt . t 

J>-b Oocytes ^Js- L $y£j ( _^a-Jl ijjj\ y* jS^\ cj>Jl 0j5jj 
Egg ya~A\ o! <y*>- y <L~L> tjj +0 J> j^Jl y ^ Follicles 

. Follicles y Jl cJ%~ajy- jl Chamers 

<+AySi jT A^ja-.ll 4 jlLa> A^LsAijsJI U^^JI ^jVI iJtpl# <^yj 

. Cyst-Like Sac ii iijh ^ U* luJUll 

J^aJ L*J^Pj Chorion LaJI iyti Follicular Cells 4JLauj>JI 1,*^ j^ij 

LaJI I AJUdUj^J! js^iJ Oocyte Uj^J lH./* >' Jl **a$ 

« 

4.... A .J.I Cj\jjyA ^ Alvajj>JI jljb^ JkJji^j iLjil^JI ^ya^-l «k» 



iU-Jd y AjrJl OjSCj .Corpus Luteum y L^>N1 Jtyu l* *j 

N Not Mature aaJL ^ Lf^Jj Fully Formed 

Oviposi- <X*s- JUu Mature or Ripe Egg iiJUl i-i-J! *>ry J-^J 

. tion 

y y ^U! y 1 ^ <^i 

( j^a :; U iUi £Ljlrdl) Liy ^U 1 I yuj\j ^ijNl £#-U Jij i olj-ioJI 

^ A.ja.; £».i pjj Jjj (^AljjNl A^JL*j ( J»«j A^JL* ^ US'" A^jjl^Jl 
( j...j a i .; U "^AS" ^ ( _ r ia i Jl 1 (_/a^Jd (j^* C 5 j>d aJi.j Ljjyi y * :: * 

Pedicels (jUd kJLZ* y- <y>\y»>- <aS" y*- oU* (_j* 

.a^Up d i Ojl>*-4"S"” A ; ./a..ll ■ -AiNl 

Pedicel or Ovariole Stalk iiLi&i^jl ojgjjjJI jJx (_a) 

A-Jl^Jl ( _ f du A l SUL jjiuJl Ajj~if ( J-sdJ aJj-* OIjJ^I ajLSj Sjj^aS iUi ( v ( P SjLp 
I bUJI iilj^j JiJU ajl£3j jj^XsJl iUi y j|_ol Ly U l$p|O^SCy 
a -U d»Uj ^Lp 4-dajjJl UvUPj < aJ (_5^Jjdl i_3^ii)l JUP <LJ*)UaJl 

• y 1 !^ {_j^i A-*^a.-i' Aj^j'Vl y* ^faj ; l l Aj^UaJl 5jl.X»uJI 

i_3*Ap LjJlw j -tJj^AJjil 3—J*>kJaJl b*A>JI y cJ <y Ls^J yS'yjj 

ULd £»Jd y+j . ^ .. l l »LiJ ^Ua»Jl i_j^U)l 1 ->c - 

} Trophic Cells Ajiiil y j\ aJL^JI L*A>- JjJ* y ^jdl y i i^sU U 

• (^ 5 *^*^ p—^ A^sW-j Ojjiil f .1 JjJt y 

Aj«iij Ia<j Egg Tube >— -»> y c-aIs^ijj 

Nurse Cells jl Trophocytes aJUjJI I'AiJI v Lp jf ^.L-I 

.(HV JS^) : Ji UT 

-YAN- 




Panoistic Type 4jilij^4 L^lil . \ 

^]p Oocyte i-jijJl J-^ay*J! y- 0 yJl Ajjjc* l^j Jbj-jj Nj 

oly £jill IJjb • LjJ S-iliil aJL^ijj>J 1 y^ ^-dl y c-IJuil 

# * 

■ yJ'j oLilp^Jlj jjt* C*jwip 

Meroistic Type Ajiiu dilj L^Ui . Y 

j£i) Polytrophic Type LJJiJI iiuu iiinii^ *^L1 (l) 

(\yv 

Trophocytes iaill L*>UJ1 £. JjLi» yj yJt ijyit (jy£- Lj-ij 
JLi* Oogonium ‘LJj'i/l <JajjJl £• ( J- s aUj yJI 4Ajoill y iJjdl j^Jaij 

day>- Jiyif y l$-*> W^J^" 

Musci - 4iL«,fl* y» (_jljjJl yi* 4^3.) it-Aili y» y -j Ij jJLP JbfjjJ 

iA J?xJl yj ciu 4 jJUa iJ>- \*\ UjJa Dj 5C y»-bjJl oli y dae 

<*U- > Y A UjOp J-^sj SjJU^ y Carabus y>- yj <jLa 

S^i-iy-j ( J^aJI y 4..^a. ; U ( y £jjJl Ula . 4-^a.i 

<iyoJ y^U! f.y»jl . ( y»-U>»Jl olij 4 »v^-NI iJLiPj i^cjfc-NI 

oily-j 4 j-Up oly^>- y ^JiT y Egg Chamber yjl 

upy £->j y_> ytJ' »y^- y oly?- y 

U5" Ua AaiuJl 4ji>-j <LjaLI b^kJI 4JUajj>*Jl i_a1aj yjdU-JI yj < ya-Jl <y*>" 

y 4-flJAil jljil y?UAi*lj y^l c£.il; y y 4jdj«il j&3 
jl ^... j liVl f.ljjJlj ya ; -il X*j j»J 4 j^ jjl jlJ^- 

-rvr- 



AjJUll OLi uij^"* (U-fLj jJ->aj yJl AjL#^5I 

. 1^_La ^yal^C .U bljUl*<l ULfcj iJ^wlAJ i]yS*> j_Lj 

Acrotrophic or Telo- icui^U iLau Ljjb <iri 11 a ^luLI (*-i) 

trophic Type 

• * 

A>i^*-MI AjJUP A»w5^VI A.A..d> (_J* Jaf-jJ 

{.JJfJl (L 4 JJJ& AjIJU JLa ^ ya . J l £• yJl) AjJiill 
Oocytes l _^a 4 Jl iJycj Ujuj iikdl ^ 

Vitellari- ^1 1 4 a U •.a ^y Li^>Jl a-^sI y* a 1.»1.« ^y L^jlp Iju*j 

AjJu*l! L^L£«JI JLfljMl yLjj < um 

<LJijL»»Jl eillL jijul LbAj^j^LyN^i ®j yP y 

The Genital Ducts :4*Lil21t &\jjL\ . T 

«LJ y ^ ^Js- Ovarioles L-iuJ.1 ajOpUJI ,_il ^i\ -b^a 

pjjjAl qa Llj y!l y Aja ; .-< c_-jU ytj (Lateral Oviduct a-^U- < yhr A 
i-jtj/u L* aj 1 .-ilit JLpT jl obL ^»-■> l^JUart jlp) L^oSjj ^y jjj 
aJL^p olyL>- l y*w y 1*5" Ovisac yJl ^^-5"* jt Calyx ^t&b 

AaLJI aJ y*l ^lp a1Lu<~* biUj oJ>- ^ip A«.ja..A a Li ^S*" lil^-I . a! aUrll 

Aj.ja.-A «Ui y OU»iiJj jV^jLil! ^jU j>cj Lfc^j j;»L »_Ajj y L*5^ LuLJl Lda.ll 
tia yj (oljJt^Ji y Median Common Oviduct *£j^a JL)a-.j 

(<ooLJl LdaJl AjjJj>hJl Ajy^-l y (a^ajJj^I) >3>JI jLbf jL*juIS^ 

AjaItxJ! ^jA tjLjJ j>~\ jU^jl ^Sj8j *,1. «>- La i ji£ l^53j 

p n , 

aJj jl Genital Chamber iiL-Ldl s_/re>Jb Jyu aiaLuJI LdaJ! 
jl Bursa Copulatrix ^^L-LcJl (_jy»j ai) Vagina J^fib (J^j 


'J* Ovipore (J *Jl ^dj a>ca> (Copulatory Pouch i_~~>- 

i>ci j>-i dsi id-ldl 5 ^iaj 1»jlj <A^*dl AdaJl aJiUJI i!yd 

. Copulatory Opening or Vulva kcd JtyC i jxJ\ ^dj 

i ^ ■* Trjdj Aj^lxll AaBJI Jjlj olj J t jd l j_5* -C^*J 

0sidJ dliS”" A>*lill a wife AialiJl Ail>Jl OO aJUJI aJLfc 

i>d Adiy>- olyt^- ^ij .Gonopore ^^adl £dp dJJiS’j 

J-<kjd (J-^il) Ajwllil A>d 1*1 ^akU dliS" ilxlp iialill Aiy^Ni 

ijji* «bi J 0 ^jj <*'--'>- ^jL-ldl i_j! yjl Vl a>cuJI iyajj ^ydl £-djJ A>ciS" 

Spermatheca iLyll aJjUJI dii ^Ul J^il dyd Id* J*<a; Seminal Duct 

.(m , \TA jSd) 

Addi ij»0- ^y oii yl»4 J* 

i^Jp a^JwaJ! otfjJl ^V! 4-i laid d->- Uterus A^ ...l 

Lj.* -d>«j Add A-T^lLj Aid ( y L^-J aT yill A. .,<a..li aUillj ^J^li i_jfyjj 

( J>-|jJl y AjL ) J^ll jt^i lad" Ajji Ajyb A. Jd P Aid (_£.Apli (.LiP 


Spermatheca or Seminal Receptaculm : Aj^iUil ji AdaUJl . i 

•Cl* A^yll <jd!y>"«JJ Oj?m*»d" a - JU£* d-l fjP aj Ip , ^ < 

Spermathecal ^ 11 ■ 1 ^ 1 1 a^JL^p aid ^~ * * ^^yad 1 < it - / ^*-| y>~ < ^- ■ a ItII 

y d-yj . di>-Vl dd y Ud" id-ldl ayoJ! y Ji l$jl Vj Duct 
y* Blaps y lad" il)U ~t>-y Jj AjI Vj aJt>-lj aj^l* aJjIj (_Jp1 

(jdv ^y ItS' Aill* A^-jj Jjj cdi j* Phlebotomus «aj_up 

. oli i_jl jJl ^jl 






unto IT^ 


y dJJJJj iiisJl y ^yyS""Sll y Sjyil 5JLUJ1 Lm; 

. L.L.JaP SJLkj ^Jpli jilii- ^ <-‘Lb Wi ^>^l 

ijiiiJ jlyb ^5; Spermathecal Gland 2ucl^ sop iyil ilAilb J>«iy 

. Lyil iblill y L^jIaj ayi fldT Lyil obi 

Accessory Glands : j.ii]| . 0 

J*^il y } ijL-ldl ay*>J! y £czaj i-UJl y } £jj y 5 jLp y>j 

L*JLu~« y Acrididae iL^at y ^ya-Jk.1 iLSJ yl*^! jIju*VI ^1p ^2j 


^1 « C »^ J c Lw « olyi*?- y oli LiloNl i-dJl jr^J 

a (j - .. j 4PyJt* a^L* ^y^j ya««)l 4**j^Jl ai\il j yj i_ •«>• jS'^ ' j , ' i a ^|j 

iiotAJl a^lU jyj OU-V! *_JpI y .Tanned Cuticle-Like J^j^L 

AJkA O^Sb*j Ij^Pj IjlJ^ylJ i cdp ^ C «bll ^ i b .w l b ^yLt*)! ^,7 ;* 1 ^ ^*31 

y Chironomids yyl^Jl yj yj*>L>J! <_j%JI jl Grasshopper i>UaJi yj 
ijyy- Uoy^- ^u; Hvdrophilus y^- y ^L~L>JI yj .y>-bfJI oli 
LiU? AjVoj ^Ip -ApL«j y Jlj yx«Jl cL^-l-b ^«_oy ^ji.P ^y *l g 1 -».«t.»j 

aJL^P vHJJijj j,\JlI (_5^ 


* 

SAJI SjlLl 4JL>VI a-UJl jjAj 4>o*-Vl iJlis- y Pompilidae ilyi yj 
yJL? y jl J>cJl iJUi y U5” oi jl i-jyl! JLi yJl 

. (J-o-JI y 1*5" »y>«JI oljL~* ^-* 1*1 y ai y yijJl £v»j ill 


\AA- 



ymz jjUll _|LII 



1 fit ****** 


An Introduction to Taxonomy (Systematic) 


<w-jl j* ^ 4->*JI c*LJl^J! t*_~J/j i_jw?j ^ <S JJl j*JLdl j* 

* 4, V i Jrt i * ^ - d - - .^7 

= Nomos k^S"J — Taxis C-o- Sjb/Jl y Taxonomy JiiJ jsil Jij 

.jyli 

ijUjJI ^yJL* Uajt y>j Systematic tail! i_i.il/* Taxonomy JiiJ jSmj 
tUJp JJ ^ IcJlS^j p-lkJ y*jj Systema i^^AJl iJ_ui! 

. Wfo Systema Natura 3iJ|* ^y pUaiJl ^yujaJl ^Dl 

i^, I L^ 4 »LmAJJ 

« 

^Jpj Genetics SJlj^Jl ^Ipj Embryology ii^Vl 3ljj *Jpj < Morphology 
. Statistics *Ua?-Vl j*Jpj Ecology iiJl j*Jpj Physiology p. U*p^I CJUij 

i ijwrnll jtjjU 

OIS' ijljJl yi <a 3J jlcNl J^* CUCaJi SjI.U OjSj jISo 

* 4 a 4 i 

jUjVlj <S-y 4»- »— o j^^Sv«lj y elj^Jl y Aj 

Hypo- Jslyj^A iiyxiJl «i* Ji* .Local Fauna SJ3I j/JaJlj cloJillj 

(HVj p .(j TV* _ Ho Democritus J*I//*jo .<j rVV _ n* cratis 

• ^ -<j TAt AristojJa^I 

-m - 



Ijitalpj l$jL>- iijJaJ liJa a JJti\ aJLfc ^y ^^s>I Jij 

(<LJbjj AjJUp) 4>«^« otyi^>- — yj 

Linnae- ^ ^JIp la? 4 o-Xa i_^»A p ^? cI j^ 

Bi- aJ ct-*- Systema Natura <*}$aj W*V ^Ip us 

br-I ^y l^Jyj iju^j <&J\j <«^ JjN nominal Nomenclature 

. iUjNl j^JlP AjTj ^yill oUj ^_^X»j Ajt Nj i_jdIjlaj 

-Xj JP ^jip «i> -lij , 4.: .,/»-ll ^JlP ^pjlj AjliJl AJaaJI IfcJuu Oj^Je> 

Natural Selection ^yt-Wl Evolution Theorys j^kJl oli^JaJ 

UjJU aijidJl alia oj-^j Lamark iljLV rBuffon OjA^ frULJl 

Charles Dar- Ojjta ^JjLu ^JUJI e\>J[ ^jA ■CjbJl olj jaS! 

£->j\ cSAJlj ‘The Origin of Species i^-jyVl J^afi aaJ^« ^ 0 #j win 

C^1 a 1>«]1 /^P a U j ^jA iOU\^ j! d)t A*# 

JJLaAJl aJjVI ci^L-Vlj The Missing Rings Sijiiil 

. Ui<Jl ^i.1 ^y j^lalll A-flj-tj a^ii!l aJLft Oj~<*J c£^ ‘ iw-J 

Types AiaLajlj ^_y oLAji O 

olitA^pVlj oIpU^JI ^ j-iJl Local Fauna aJUM lijill ^1 ^.Lja>VI 

tU<a>-Vl) L^S"” (J^“ aJL* olpL»J>il LjJU^ 

* 

i-Uj l^50j oU £jyVl o*j pJj (Biostatistics 

Local Population aJ>»> oIpUjt-j Subspecies oUjjJ ^^Ip Ja*J! 

0 

. (Study of Populations) (j _y^f1 oIpUj>!1 ^p l _Lbs»j 

t^Jjl jjJtil CUa^iajl (_5^b ^ ^ * Ai^> J-U* Jlplj* C-.jL V .'^I a^iJl aA* 

0 

Population apUj>J 1 iiljj ^Jp Ujlpj olyVi ^ Mutations ol/iJall <*«L" 

. tJuuAili j*Ap ^/ajo j_y <1 0l5^j < Genetics 



£'>' >\j\ o\ jly Ji Huxle y ^ ^ 

$.ijj«Jl J) -ii Sj^jls^dl oljliit 

jjj J y£~ iJbwb^ £j\jL^» ^_...«s^Jj IajI^#! Aj^JIj <A&Jl) c£.J^J 

{ gJ AJj^i ^ tm 4* J -J^ l < > , 4 ^"^0 ^ ^ ^^ i 3^*1 ^ 1 y‘l£jl 

. a Jj I X—* Wji! \jy*p Ajl^jJl 

jvJ-XP J>-(^)1 ia-a.;ilj Jl _j j»jAill . jJpj^ U^j 

a « * ■.«. ! 1 cy* Ljy^j ^ j ^Ll o>\ a^ 31 l**l**f 

jA JyiJl <1)15^ IJJj 5-t>-lj A^jP iJtiJlP C-*_^P '~‘^>~ 1 <S Ajj\^Jlj 

^ylf- u-Aji^-jJjJI )_<>.: .,a~\\ Oli . A>j.;,^a:!l a^L^NI 

<AiJl (_5* !*i>-i' A-jL>-N 1 k_jj^)aJl 

A-li C - t ^ .1;>-Ij < A^oU^Vl A..i.I.^a jl i-t>-^Jl ^jA ApL«j*»Jl (jlj < Ia^jPj l^ljLpb 

.^jOll L^ * ‘ * >^ 1 )1 Aju Jifi/> s*—=ll 

lA-U»-ly <jA C5* ^yU. ' >^fl ll l 

^ oliJl (Identification) iibi! ajlJIj aJI^^xJI 

j^JLaijlII <]omi\jj lg■ip .-> L^i <u^1p &Lo^><! fliapjj < a^jLv.x11 

.pJUJl f-Uxil ^ i_JuUaxJl ^.l o J 

* f * 1 

L-^Ijil ^UaJ ^ j\ ^JyVI s-^y JLlta «i*j ^ju 

jLaj'yi J-»jJ1 j ..» - a -; j (Classification) LLi^aJ Uv3>j l^J ^1 (LUl 

« 

— Ojli* ^jj-*-j — a£»j _ AjjL?-) Lil^«>- — 4?U“ _ Ajljj) c5j>-'^ 1 Lj 

A-jLS^ Aiiiiii ejJLullI Ai^jaj j^jaxil jUl LaIA* (IAjjPj CjljyS>- 

O-^- 1 g j Ip O^is A^-jtj AL.rail A^-jlj (j£ JC*j 

.AjiiliM AjJf-jUJl 

<i>^)aj <JL-J axll ,jA e.AjJlP’ Av?l>- a-^a 1 uJu^dlJl (^J 



ap IjjJ lj ol*Jl jllj i . Ull a ..Mill; ^>w3 IJlaj ^P jl jy.L. 

$JuJb*JI oli^l 4 j^LsA 3^I oli oljA>JI £jLUj JL« «>- 

^ _^Jii i^lj < Ji Ur 4 k* 5, ‘-jyvt cf< (^ LS^'j >"^ J& 

^JUlj bj'All J*J»* AiL^M A-jL?Jl l^jLSjL. AiyM OpLo If iUaJl OyLll 

^ « 

lyuiA Oir Anopheles maculipennis Meigen . ( _ r JLiyNl ~^s>yu AliJ 

Oji (j^j tj^ lA^ (V* l$i»jLSl ol^LkP C-Jj3flj < l>jjjl 

3L» Bates ( _ r i 2 j jJUJIj MTV Ai^< Hackett c~STa ^JUli ^9j\ ot ^1 <jjJt*- 
J£ ^ JjiJlI y> maculipennis ^ 1Jaii Lb-lj Ipy ilL* of Ml * 
AjUniJ j yJlj 1*1® SyXwil Ojp ^ 

ilUy i l$Jl* O^^P ^..j a ij j_y Jaii (.JiJ^J 

ULw ^aUxSIIj 0«il £aj *-1>-1jJj *yl^j £jlJ! 1*1® 

J_pO £J> ^ji L*U \~A~0aj IjjP (_JulM<aJl pip i_-*L ^Ij^t JW»> 

.\^2>JlSv» LAsMj l^iST*! JjmL?- ji i^AJ! ^Jj ljij>-j j^Ji^l oli^l 

l$-d *J*J ly*?- il^il A»Nl iiyt^-i ol*!Al (JIs^a ^yj 

5JjJ>J! j^lslll! y UkjliS^j l j .l^j 4 j^j>JI l^jlwlP-1 ^1 p (J 

jjaJjJI *jjAa lilJi ‘ l^a^j U i Ajji^JalJ! *1*^ 

.-u-L- < _ r J ^jIp vJJI ^f-l^l ^1 tj*- V 

Taxonomic Categories iuLx^ill <_ulj^]! 

: Jj UT JiNl Jp <Lj\~>rl ^ Ji ls^- 


Kingdom _ \ 
Phylum _ T 
Class iijU? 1 f 


Order S-Jj _ 1 
Family _ o 


Genus 'j^ r _ 1 
Species £_y _ V 

IjUJb^j oVW! jj* 5srWI ojui 1 Jl» 

oLoj-i! ^1] i-jiUis] oLjy jL^ob dJOi 

^Jt2 Aj VI dJlfe y 'ri*-* _ Ia j 4**m\~* VI ^L^ . —‘ 

«yLP iyLJ UjJp ^,.^J i^-UVl ^1 (cii) Sub <(Jji) Super 

: cr-*‘ 


Super- <iJUs Jj# _ Subphylum _ Phylum <yui. _ Kingdom 



_ Order iJj _ Superorder iJ, <jy _ Subclass _ Class 4i5Us _ class 

# 

Sub _ Family _ Super Family jy _ Suborder i-J, 


Super- £jj Jji _ Subgenus _ Genus <J ^o r _ Tribe <dLi _ Family 

. Subspecies ^y _ Species £^y _ species 


jJb?- c_jUjaj *-Lwa_tS! <jy j ^ 1 : . /> a I lj g.\\j iLL^aJl #.L*^>Vj 

Vj .inae, oidea, idae, ini i_--jyJl tj* Generic Type ( _ r Js;Jl Ja^l ^1 
J-ul tSj>-\ Jlij t <L.a i l ^ ^jIpVI 

v^lA ^Lwt bU>-l .Series, Division, Section Ji* LU- 

£yJlj Subgenus Group ( Ji* V^j 



t 

Tribe iLiJI j-j Subtribe ^ Ljyij! ^ <WoJU Species 

. Genus 

The Species : £jill 

Species ^ y t ^ ^ i * (c t </ a* 1 ^ 1 

.yup 0 ^aJI L*jOi cJ-wcl-I aij < Kind 

:( 4u* 5 

# 

1$.^t».i ^4 -LlX» ^... .U11 ^j/t 4P ^ .,ial CuLJL.^aj Vjr* y> 

. c£j^VI yf £• J—B; Xj 

ot viAii ^sia.j < jjL^-l S-X«J • ■ s* 1 *- J B] ^ B& cBS"* 

t 0- V 4 

^J—AjB ^jlp Sj-IaJI ^«tP J ^j-ip <-)^p ^l^jVl (JjjjJlJl 

^ JL>-^1 ^iailj yLiNI Jail jl JjsBj ^>B»J _ Jail ciPiJl oli-^all; 

(ijyjJi ^Js- bL*jpi O'SLajL* Olpy Schistocerca gregaria <_£j'_/* wa ^ 
lj-Spli l..A>- Ol;Ja*jj Ob—jlji j^Pj-Jl z\j>\ d)l cB 

.Jb-lj Phases 

Segregation of Species £ljjVl Jjfr 

L_fl <J-^P f.\j*.\ XP JjVl 3 jJ*B Jbj 

liB-1^ <e>- K.y.-i _ <ei*j idljj _ 4^>«j^JLj _ 4jlSw» _ i;^>- cJlT f.\y* ajP*JJ 

: ^Jj L*P cJB^S”" 

:jSliUl o-U J& £!>Vi J> - \ 

c> i _ a Jl^pi ^oi l-»>- 3 -u.ap L^pUjI 

J&- 1 -Up ^ JJ 4*1*- o^>44 _^ol <zJ\^£' 


I Jjti (I<Jp -OoJjyi V <JL»jJlI ^jlyJl Oil <->Jl ohy*Jl 

^LAv<jjjJl <jL>S < <w..la11 i^-L>*j N <i^Jj ijtjjb C-^~ ^J * » ^l l 

D. persimilis ^y £• l^-iS" <jUj 3 Drosophila pseudobscura ^y 

Ols^jlyy V U4JI 'i/l <»»..la11 01OLi^yj 

^Jy'i/l a Ja l a <S”yJL« ol i^ W** !■» $ if - ^J*4^il 

^ # 

. Sibling Species 3iy^J.1 £jyVb 
li^Al»l ^jlyS ^ £yJl ,j> JyT 

01 * iiUi ^U- c-Uj j i i^o>- b»»A ^Ja juj < w - j ja. l l ^ £jlji" Jr 4 J^i ‘ 

l*t . << JP < y* <*jJaJl Os^lyij 1-lS^y* jyj; ^jlyi)l jj*l»*l y ^11 (Jjp 

• 1l$Jp zy?* ^ylawj <JL*jJlI 

: 2a*>!yjj^H liliuilt ^Lui £[yVl Jjc- . T 

jSj <L^X-iljij £il*Jlj oli^il jj> <0 ^^ ■ 5 -^’ £^>«j jJJi yoj 

-ii . 4^-jl?Jl old. all JT <*Jy jJUi .p.1 i<a^-Nl ^JLp 1 j 1-1^ (_j* 

. . * , * 

-J1 <-^-jl>JI ^J*»LJ1 c-Ljapl ^ylp ^JyNl ~l«jju 

<JUa-.l iiL* Oj£j Jl~»u iyyi!! ^JyVl \ J ~S' IjiSCi _jJb>y J-*>- 

<J>-ljJl Sj^-Nl i_yj (J'^^' ^*1 • £^y Jjhl J^jjl y_y <jiL* 

. 1-1*11 < i; .a>: .,a;ll i_jl^il ^yJl ■* <1 ^ -^ll l y* 

onLai (jlp ^IjjVl Jjc- . f 

JL^-Nl ijpj j-»Jl .11 ohi-*p 


Jj^- lyrji o^-Jill y ^ UiJ. i^ibJl MyNl *p^»>v* y i^xiJ.1 fr lyNl * 

•\ ji» iy. —Ll ^l^iVl j jLj -lij _ <lUi oLlV v'j_J oL>ljj tlj^-l I^Uj J_j>ij o"yl^Lj 
^ o U0^ i>^>-MI yLli-j (^Jjyl _ ”>Li_-_jjj) oli y <b\y* ji- 

.(oliiyjl) i^rS\ 


I $ l^jVl jl jyt'i) ~ b J^i ^»—oljl 

* 

.Physiological Species i_jyu Lsr^J^J l frJ&o j* kJiJb^J 

: Aylyll cjlLdll (JmIwI (jlc- £^jiVI Jjc- . t 

ij\j>- oWjJ Cj* V-b 3-^U i-l* cijjls* ^J\ ^ Jpg' JS" £-b« ^P- 

jl j>-\ Jj f y\£' ja i UJ-Pj S.ljpJ 4 j^1jJ j 

^ 1^1 V ^ t 1 I ^ j^p' ^ 4*-** ^ ^***;. H qIa -i^ Jl ^ ]j i l £ ^>"^1 jyi l ^ --- 

^ £jyl ^UL* Jjp- < *^»l bii <<~l J I l^jbb>-l oibo 

. ^y JS” IfUab ^1 blbl obJJ lyj Anopheles 

jl \ $ -»j l^ibj o>JbJ (_jJl ^ olyl k^jl^cJL 

Nattal «u l« cUJj Jli» _ Jb-ly £jj ^ .jai li* ^^U-j obJi «JU J.sLa' 
P. J^i < Pediculus humanus u*[)\ J~* ^ J* ' ^ U 

Ujh-b-l oy 4^.1 i| iA>-\j oV^L- V} ^ l* jLjVl ^ vestemeni 
Pediculus L^Jp t j.. lL»t* tL«-^» jbv* 

P. h. corporis < ^\)\ J^JiJ humanus capitis 

:£jill^ { %^ui ui^jUj 

k*UI ±)AC. £jj]1 : Polytypic Species 

I\^jw AjLijj Ajl>v» olpbjr <y> k_-S^yjy £>ly £jj _y*_j 

.Subspecies oU^li oIpUtJI a-U tJydj 

LaIII ip.j £ j2\ : Monotypic Species 

* ob^j 

AIIjI jltll ^I^VI : Allopatric Species 

iJc£^ objl 5 jJL»1a C*jJl ^l^j'i/l 


^ C—Jj ^ IfrJ u u £* CjjUj U liU < Lil jo? I 

* 

jJ lijj Jb>-lj (j* ^*-iJ \ 4 jli »-i* (jH otLaJl (j* £j-V 

- ft 

LjjLL^ i or-jJcdl jl Intermediate Populations Sja-ily'sA #1* ^Jk; 
.Superspecies £jJl <jy ^JIpI aJ/* ^ p-aJ V’U t$~» AjlixU \Ja> 

Variations within the species : £jili jUaj Jib tlilLdll 

XJu ^ yixj aJLiLJ,I apL*^! (j—ii 4 ajU 1 ilji'i/l 

iJ ji Individual Variation ^yiJl ^jL=Jb II* oyuj <2 pI*jJI 

: ^ < Jj L-» .> \a y>-y 4-a.j j 4*vljj s.\A 

Variation of age jahJI . ^ 

^ LgJ ob-ti5lj d)l 

jjt- jl ( j& UL»j caJU>v* aL*I^JI j!d)j^j ol«J1 jjsj-otJU^-a-* 

. (j-Jl jQ A^**!/ biajl (jdbJl l-b> Jaj Jjj aUI^JI 


Seasonal Variation . t 

ol_jjl < La-^ Ai jL« < OjJJl t-Ljj.j 4 ..la .all 4 aUJ| j^la 

oiytoJl 2 Jl^- dr 4 <_$* £-)Lr^J (+~‘y t Uiijl 

j£> JjLil £^11 ^< _y>-i” jt—(J/* >1)1 JLsg— Jb*-^! S-b-AP 

Wing Venation Jjyu ^UaJ ^ l>w»lj IJbb _ r $Ja i j ilyl 

Olj| 1 ^ ‘t \ a> (JL>-I JliA Oj£j ^JlI a j~>- gA.jjpi 

• y\!>CSj k^jljVI 1^3 L— ^i!>^j 

(Polymorphism JliiVl JJ»3) Social Variation: ^Lu^l ^jjLj . f 

iljil J-bCj (^ya i j')/l —^lijji _ ( J>vJl) ^ 


(< r *a>J1 Jjli'j/O all < 1$J ^ill oLtjli IaJ SJL>-1^Jl 

l jP (j^JLl!) (<^jinJl lijli'^l) q^/U.aJIj 

v^> 

Ecological Variation . t 

\-fc.S'j> Ip L» Jb- ^j]| 4jJb>i>» olio Jb-!^j! £^iJl jljil ( _r > c*^ *Ai 

j Jjijt Igj-Os dj£j <££■ oL* jlkli < 

,<j* 5ijji# «L> ^ill villi oiJjbv* olij 

Host-determined Variation (j^lfi . a 


Ji* iiJLbv. o'L JJIjP ^jIp Lecanium corni ;y*JI oy jup 

< a>v^?!j a_*aSw- oli>^*^"l \ ^ j i_a!>o 1 ^ 1 !yt 1 ^ <p ^tUj j ^ >»JI 4 oyllj ^t» ■» .L Ll 
Coli- oliy ^jIp ^jy Ujjp tUa-j ji!y Apanteles flavicomchae Jyk 
^ «.! ji.Ai\ olijJl ^^Ip J^p 1-jj 6 jJl^j ‘<3jj^ Oylll oli as philodice 
Ja*j ^Js- Trichogramma semblidis Uly--y£jyJl Ji]a:j Uj^pj .£yJl 

.sly VI ^1»«7 <ujjp Ijlyl ^U«7 Sialis lutaria jjJl ijLi 

p 

• 4 »-^"Vl q UaJ »j>- ^y* i yi s j ^jlp ^ *;)y JLSP ijjLxil 

Density Dependent Variation Ailiillj Jojjy* <jjbj . 

•iij OjJJlj ^ 1 p «J^-l^J! 4 pL»j>JI ily! LiL>-! ^>-lyll t> 

01 <o Uvarov ^JUJl c~ot Jii <1^1 iiyJLJl Oy£j 

Biological Phases <LJL>-j ylk 4 < 5 *^ Schistocerca gregaria <^ 1 ywill ilydJ 

IasI yl ^js-lyll isrj-Ai l**j ijyl—Jlj o^Lllj ^y l$_o L^j oiJb>*j 

* . . # 

'ji Gregarius Phase ^^1' <“ Japl y* 4 j) ^^1 

^lyii'Vl ^jkpl Transitional Phase j 

. Solitary Phase 


Sex-associated Variation >» £y43 > V 


J-Llll f,L*apl Id* iiAiVI ^ LjLj yS"JlJl 

aJUfc >-Uaj Jij < (4y-jl»«JI ( J—«Llil — S-lpL-ll i-liil _ <L-y*Jl i-LiJl) 

A § 

S>»a?^VI <_jLp SjylJ t^y-l < » — >» > - oLiv» a-— y«JI oli^b>-Vl 
j JjSo ^yll j^dJl ^y If^P Tephiidae ^jUj vL>U ^y U5" 
^y U5" i^>UVI i>»A^-VI k+jJs-j o j~y y»ll ^yk dJI 0^S\j jla# jf 

. Chalcididae ^ jJSj 


The Subspecies Qjil\ 
.If! oLis^j i-Jy Jit y>j 


:Oo*2 

4 y-LJl ^y cJ^b>»Jj < Lilyoj- <ul>*^ ily I 4 Py«^»v* yk ^jyJl 

Lfj jf J-'dij SjjW^I oUjyJlj <4^Ju £yj| <3Uaj J* iUdjJl ily V! ^y U jS- l jp 
Si\p 0j£) -l>-lj £yi! <»jll]l djUjjJlj _ lfJU> yJlydl illjJ JUP <LJ1 ^Lp SjJLaJI 
SJljjJU jLc; JjLiij LfUj OjSd j\ ola-^ail ^y UU: jj> 

<3j_yJl aPja^ ^y ouwaJl frUip SjIpj . 4~*Jn]I oli^aJlj 
JH-idii* -^"'j £y* <y Otay ijwiaJl ^y .y-y V *ot SI < cA^yl! J-j iiJbM 
£*“~' t* £y - ^y (<_->) jyil £■«(!) jyijl lili cAisaJl ^y 

ilyl dAJjS^j (c_>) jyjl ^4 ifjLli* ( I ) JyiJl £• S-fjtJLi* taly! LjjJ 

^f-dlj oliVta>-Vl Oli (iilj 1 ui*y^ 0*da—y* oliv» c£y~I 
^yJl p|y=>-l ^y)] c5-^’ -tf ilyV! «i* iJUa?-Vl oUjyijlj iia-jill ily*>U 

.OUjyJl ja oil* (Jlp 

<J^LiJ! oli-^aJl ^y jyt^jj^sli <a^ oIpL»j»JI j^Lp (jljaj Jl 

•Cline JadJ Ia^»pj <«f..ll jl <uajU»^JIjI 



4,.».«■?!' La ..b ?\jt Oji f/^W* ^iy^i j*-«''l S ' • 

. 4_Jy jJl 

Tbe Variety < i'will 

I g tOj ,_* il i. .-di i^/ aj ' j . ^ !$-»£■ *—a1->Jj A.n^laJl <pL«^»Ji ^3*^ _y*J 

^i* 4+JLS. ^ 1 4>J^4 . _ 3 - ■ /3 1 1 LL _p l^jtS^ 1 L$Jy*J <S»l£Jl 4^^j*xJL <■■ «****! 

^ *U<£!I > ^ JOJl ^i^lj ^Jdl ^ o\i*^l 

apL^?J1 hj~*si* \k*a£ (_5*j iOy»*Jl jl yciJi 0_yJ <i-Ld5”j il«l£Jl 

yh Cvdonia vicina var. isis iyv-Vi Js*Ji y\ ^ jllaj *^i«J . c-~Jj 

. Cvdoni a vicin a var . nilotic a JL*Jl 

The Race *J5LJI 

International rules of iJjjJi LLL> 'LL.-^gj <Jy c—J 

iliJdj oylU iiJI ijs- nomenclature 

Geographi- <jl ^J>\ J^LJi j\ Ecological race <>tJl SJ^LJJ y> ^Jl jL^l 

.IJ^jfcj cal race 

The Genus 

ii-iij* 

l$jl jA j) ^JU<a]l i-j y Lilli ^IjjVi y* j&\ jl ipjj j*-daJ *-H_/* J* 

* * * * 
.4>W*IIj <3}^ C5j>“ £jj*l 0^ 

y>j Generic type ( _ r ^>J i i_iy*j <J Ji£ £-ij^ j' 

Typic species _>! ^^Ja^Ji £^JL J»yo cr ^i\ ^\J\ y* £jJ ye- SjLe 

y* L^jLiv» ^ 1-1® <3Uaj ^JjjNl jy&j >c pi»JI Ul$J 


n. — 



. * i t a ./» ll)tj 5-J yk lT^" W'' 4 Cj\a~P 

^-., ^1 ^yi\ aJja (_j">l>xj 4?w»lj Diagnostic characters 

. *aJS- ^y> Sj«Aa!I ^lp k>«L<if 

l_Uj ^ulV e/* (*““^ ^ “cJjdJl dpIyiJI 

. JjlaJl 4-*-^ jj* ^J» £-!b» _/ 5 * *^_^y 

The Family : A.lj^j.11 

:uiij*j 

-^'j ^ iS L>C^- ^..jai OCyUtaJ iJ yt ^A cL^ajJl 

.eiJt>v* A>W»lj (j_jyij C^/’""'^ jJSUoa)! ( jf' JJ 

oUsdl) litt ijS"^J>v4 <j~^r ^1 ..#% -brjij 

oijLi^i j_j* jf SJb-lj »j\i ^ j~~i ^*“*si ^ da^-^J_j . cL^aaII 

jJUJl ^ji i ij^Za il..^aali jl Jt£ UAi ijjl^dl 

The Muscidae are... *>(i» JULi byi> Ail Lj ip cL-aaII £^Laj 

. i-JjjJl 4.^.»rll vXpIjjsJ ULb idae alL «J..,dail j*—*1 

J-^VI jji v^' ^IpVI oljji'j Order <3j\ JiUij 

^ j~+sJ Jj ia-^J JUi^J V Phylogenetic tree 

Lip A«ii«<i|i l 3 1 4»«J jA JT J L#J ^«jb 

# ( 

• cJl/l e-Uiapi ^ U^j ^Jl OLLs<aJl ^ iJtP ^ 

iiipj l*j«Ai l)"" 1 ^ Cj* 5^oL*lS^ ^p ojUp L1*JI c_—tiyl! o 

Back boned = Vertebrate < Sheath winged = Coleoptera ^Ai*i 
. iJjjJl JtpIjiJD IIL1? £«jJI »jy*P ^ Liajt 



Taxonomic Characters ljILoJI 

jl oUl^JI y* lf-y^>%A jf U 4-^UJI At./aW 

oUjISsJ <^jLL* IgJUjf J A.aj.gj ij y ^3 yA {jy-\ if- y*^*A 
J* U y^ J oli* 3 Ijjf ij f .4-jLjU<alJl AJ^il yJti ^2 

■ ( 3^ : - <3 i ^U*J 

l$jSl iJulSOl jjJi jljkSfl oLws ^ oIjLsaH U\y Jt -Uiu Jij 

. <U£jl jtjis'i/l 5Jb^l yA jS- XyAA otiv? yf U- yj*J J&\ 0UL^-I 

4j< ■ ■ 0^ 4 .ii j] l ^ . i« 4l 

Morphological Characters A jKA CilLa . \ 
aJLp Jor^yj Uj 4-s^jUJl j! 4«^>UJI ^Aj 

*^sf- frUaft ^ l$j L* jl jjji j! iJljit J (ji-Jj ^ 

aJ^jJI ■ * i' e . ^glf — La 

. UUJI <_j!JlI ^ -u^i ^Ij U^IjJI *Up% 

A 

Cytology iil^l jJlf-j Comparative Embryology OjUil pif ^-iLj 

4jl jl (_£X* ^y3y y Jf-L«J yA y£t ^lf 4«4«;.>|dt C-^A v 3 

yj^Sj ‘ y ,m Jl \ g .jl*J jA olfL«jJl i_J^I>-l jl 

*_Jji! cJjufi JUJj£- I yS" Jf-U-J £j\AjjAJ^]\ Jjf-J 

. iilxjil 4-jLlsiaJl 

Physiological Characters A^LEj uliua . T 

i c^lf L*->iJI o-'ljjLiJk! a* j.! tj ^J i .~jlg.^li ^ j &* i**j 



pjjL J Vj . Ifpyjj IfiLiJ old.,ijSl jliO yfej 

^ ^iJ — ^jJLaj 1^*1 jiol^uW • i. -J ^^ lip i,.3 ycjj 

yiJUJI oUL*^ _ (^j U . ^ai l) yjJI ^Ip SjlyJ! jjti ya«JI 

oWL^-Vl _ (ly£Jl ijuu^j) Metabolic Factors (f.LJlj ^jl^JI 0 V.U 4 ) 

. \tij£-j *Jl*»J 1 ijJlA»Jl 

ot>lp-Ujj i*~i> iiy« y s.L*-£Jlj Serology jLa»Vl ^Jlp jlpLj Jij 

* 

(c-jU u-iy oti ^j) Antigens ^Uail oljJ^ll 

s ^Antibodies o^L^iLi 

• u ^j 

i»"jy y> <_ ' ft~ : ..A :J l j*-Ip y Ijji If! OIS"” yJlj c£y-V! i-iJUijJl oU-aSI yj 
j.'.+.zi j (yL**x!l yJlj 5 -ijOaS 1 olj-i^xll) <y*oJl oljly'^l d.-».-3^Jl oljlyVl 

oli iJp ( y jyJ If^ l-dSdl Oolj oIj 4*^0? 

. <aL$M y Ujlj L il^d yj iJtPj 

Ecological Characters Cili*oJ) . T 

^ ^y*!l oUl53l y* £yj 01 ijj-axJVj AjtjJl oy»Jl o-*5"t 

s-l-ipj ijly- y* <*!jJl ^J^lyJl 5-j ylyt ilyo *o y>l>- 

* 

Oyo Uly Oji ilyVi y if^wy «L>J 4~*U»* oli»Jl «JLa Jjj . lays-j 

• 0* ^ *~l <y J-j-j { j^> 

IfUuJ Host Selection i~** JJlyJ oLL&J! jlo>0 jl V U£] »y*U» 

< j^-(^!l £yJ( ^1y! yj j-~»«sJl y Ifil'i/.a If) < 0 ) 4..ao/»7 <Jl^> l*ly jjj 
P. ponderosa < Pinus ieffrevi Uj> ^jOa! 1 jl^t y yy yj ^-> - 1 1 
jl^.1 Dendroctonus ieffrevi ^Ifi If^lf? ydl ■_»! al l jj >J& y 

0^ -D. brevicornis ybL ylijl ^yjl ^1$, Loj JjVl ^yJI 



^ Oolxll! ^-jLiiJI £^lyl ^P ^ya-jNI J^jJl £j» <*jjl ^JjJO ^j^E-y 
Eco- .A? 4 jJI £jJl oIpI*^ Or! jyj ^1 A-*~JaJl LlJl 'ZJLd\ ^ jUajj il^iLOl 
. Biotype l^Jp jUa.i JflyJl Ji» <?- <*£~> 4 jLjJ\ lily type 

Geographical Characters CjIL^JI . i 

a-jLj^'VI Li!^L*0 p wAj * . LJLaJI <_-jl^iJ i_ 

01 US'” .4jiliiii oljyUJIj otjyiJl ^ l*ly>v« i_—>■ ^U»ly jlsL* ^JtjJl 

Lg-^3j UUj l$./3»i ^ ajLi^i <^1) sjjJlp ^JyVI jujl5^- ^ juL 

. (o j£*l\ ^ly VI) ( _ s *l_yc?OI (_j* 


The Keys 

j*2+ s }\ -~.i OL ^•jPj ■» A I oL-sflJJ Or - ** i— • ■>y ^P iijUp bill 

: aj Jsyuloj U ap y>yy* ^ ^jJtiiJuil ol y?~ >_0Uj £- bill ^Osyj . t$io 

. > 

y* Utl.1 ol jOlpL ^1 AJ <OjlyJl ipl fl.,.^all OjSo" Ot 

oU-aII ^^jjV^xil Oj^J 01 ^jJL> OJJOS^j .AjjcO>lj iyjP ^Jjl jj^Uwl 
(^ _ JjyiaJl) ^jOy jJj j;«» ..aJl JjiaJlj ^53l (JjiaJl (JlL tAi A*H# ijyA bJb»»* 


:-L,USil . t 

a** (JLiii/'yi ^s>- OJJij oUo JJp ^jIp ^ ball (_£y»« ol 

aLJj (^ j>-\ oUo iiLfc 0 j£j Ai*»t» ajLo JjJjZ- Ujlj»# aJ 

. I^Jp 


TM — 



:^LU\ . r 

<j^ ^ 0K“i LS^S j' ■^'-* A ^i (J-^ 4 * 

. iiJUl JUJl Ii5"j ^Jfc.w* 

: ^L ^»AaLI SJjJP ^iL*j <jilxiil A^a.:.|d<Sl £^-ljil ,y -t^*y 

Bracket Key ^lyVl ji ^hiii _ \ 
Indented Key ^y-ll jl ^ycdl ^bill _ Y 
Serial Key J-~L.il 1 ^hiil _ T 
Branched Key £yiill ^-Lail _ 1 
Circular Key ^y*ljJl ^Aiiil _ o 
Pictorial Key j^ail ^-Liil _ 1 
Box Key ^biil _ V 

Apanteles CjL. * i J^tj a-1 a Jl^-il 1. 

jJ! ijiJLJl <illsM ^Jliil ^ 1 g ..T y JjUxij 

:LLiJl £jy^U oLa.^ al l ^*-aT ^>Xa JjJbj- Ljj 

































Bracket Key jj . Vj' 


X. ' 

o .... 

r. O) X 

i ..... jU-iJL-'ill OjJ 

completa . iJUlS" ^p-Vl (X) T 

emarginata . iJUS" yf- 

rufipes. tl>> (X) 1 

ni gripe s. 

1 .. Jb-!j ^ ob A~^l Jip O) ® 

^... i j';'** * ob (3^ 

smithi . iyj\ <}y (o) 1 

ruficornis . y^\ l) y 

californica . Oy (o) V 

flavicornis. . 0y 


: ^S/L; jli*j cl.* > - Lfc^iS"! ^lyNl j~*ij 

-r\v- 

















■ ^ i. — Y 

. a^ a^JI £*jLiLl A^b^j 4 >-Lw« — T 

Indented Key ^iu^l ji £j*i»II ^UUI . I*j1i 

. AaJjM Ox^rNl ( I ) 
«Aj^ b *^*.* > . t . : .,^l Oji^i (&**■<) 

com pie ta . SjIj^VI aLIS” (_^> 

emarpinata . ojl^Nl iL«lS^ jS- J-P-Sfl (_>■ _sr) 


i-Ka*- jU-i^Nt 0_J_y» (t_-> i_J ) 

§■ 

rufipes. . 

0 

nigripes . $bj*- J^jNI (->- -Jr) 

4iLii b*»i^-NI (II) 
.J>-lj ^^<21 ob £~»^Jl jJiP (i_j) 

smithi . . djj (_sr) 

ruficornis .. djj (_s»- _?r-) 

ob ^-^1 (i_j »--«) 

califomica ..«.b^ jUju^-VI (_s;-) 

flavicornis . . fSjk-s> OjJ (_?r _3r> 


^Ijj^l (j* bl ILi* il^Ll yNl uUlS^ li) ^biil Uub 

Aji ij-P ^bill IJi#> Oli ^-LkJ) 











. <_ L^x-siawj { jf- ^ 5 JpLi* jjljalll oba^ail O ^Jai _ ^ 

OlT lil l^J ^pIj V ii^T ^Isill -t>-L _ Y 

Serial Key ill'll ^UUI . ISM 
C«JjM (A) I 

JjjLlu djji (o) Y 

com pi eta . »j\ jul-VI iblS”" ^^-pVl (1) r 

emarginata . SjLu^'il! 5JL*IS^ (D t 

jU<ii>'ifl Ojji (Y) o 

rufipes . cl j+>- >> (Y) 1 

nigripes . cbj- J>-jVl O) V 

iiUi 4**s-Sfl O) A 
( _ f a* oli J>\ jjip O Y) ^ 

smithi . cbj^ Ojji O I) I • 

ruficornis . c '^>. Ojy (\ ♦) Y \ 

Js—i oli £^JI jap (<\) iy 

c alofornica . cbj*-d>y (U) 

flavicornis . clyw» J U> t ..;..^l Ojy C\D U 

^Uiilj ^.IjiVl ji ^Uiil olj~£ <!jU»* J-JL-iil ^liiil 

J-iij dJJU Lfr^uij ^1 o~UJ ili ^ ^lyVl ji ^bill iJjUj ^yd\ 

• ^L«*l ^ oIpL*>»U *~jjj ^liill iljLljj iL^ijJl ^jUll 











.SjjjJaj! ^ SJipLi* ^ 

. ^ r -J o . 1^2 i 1 — Y 

Jajjj £-~^y (_s^* c£^yiill i-iUl t£ j?-Nl L*t 

. ^I^aL' t g \t* (JiAj 4jiby^l 

. A^^'l-vaj'yi ^y *^aaj L ' “*~ ^ jj»sil ^Xw* ^*• ~~ J i i^* j^sdii butll L*1 

Branched Key £jil*ll . U^lj 


C Qmpista emarainala mfiors nipripes smith) rurifornis Calofornic a flav irornis 

ii-15" jj- Oj-nJi ^jr jP Vl tUj-* jU ‘■'■■I 0ji jU ■'—' illy j)> ‘■*.■1 oy ji» ■*..! Oy 

SjUi^l >r-' j-»-( J^l >J 



rr. — 






















A^auuII 


The International Rules of Zoological Nomenclature 

uu^flj JW»> ^ ijj-lp ^ ^3 

: j L ^JLij ( U ^>.yJ ol) 

The Principles of Priority ^ 

jJJ ^gt-J X ^j ji <if Nj ((►"O J-Lj ^S' 

AjA—Xil Jplji l$-*X^- ^gLys'iA ^-Nl 

p—l £* LX-X* Oj£J (Ji Cr* ^ ^ JSS* 5 ^ ' * 

Ji ( us jS^ x* £jJi 0j5o jJb <SjjilH a-^-UI -bX>*JI 

£j}\ -Ut diJj J^L £*>w» ,j-^Jl ji (a p—siJjp* (_r^r 

. Pergionia longiloba £~a*i dJf* >-' ( _ r x t - J) Jaj Aspidiotus longilobus 

i j~j aJ aJ ^ ijLft (1)1 X»-j Ijj aLI^j jc*i ) 

■ Homonym IS""_^iv* Iwl ot <j\ ,*x* ^j51j 

Ji U ^y} U-j JUxAl j^-Nl ot jjU Law of Priority Li~-.Nl jytf <J o^ 

-i* j*->Nl OIS"" , l _r i *^ jt ■ 5 -^** p—I Jjt j* L <__ r *x>J 

Nomen Oblitum L-x* lw-1 j ~*.i a^U>w<I Ojj ^iS^t jt Lit <Jt 

Binominal Nomencla- ob L*~dl ^--Nl ^ ^jixJ d)l 

. i n ^ \' ijjTWL* — a-«~Jl* AmAj^aj ai jt-j {£*** 0£ o^i ture 

:jdUl Ajxtu,i^ll CiUUt . t 

:LjNI oLiJl ^gAXvaiil i_ Oj^j il)t ( J-aaj 

. vj^ji _ sju*y _ v*jyUi _ 


Rejection of Names fU«Vl u*&j • f 


L* j*-*3 

Nomen J»y>j SJjjJl 5-^—Jt op4j» £• N ^yill OtT li] _F 

. Nodum 

.j-oii ^y yO < J i~ * a3 5_b-j ^Js- AitAW ^yid 01 £-^ajl — v 

. Homonyn 15"yJb* U->] ajL aJUJI «.!*> y ^— -'i/l ujyyy <J ^ 

y»T f*-** , '^l l^J ^yill *<01 ^Oajl lil- 2 ?- 

. Synonym liii y L>! AjI aJUJI eJu* y ui/yj 

AjtjLUrtJ uj |JA jJU4 lfr>4 J jl Jo^ I—ul'J- a 11 f \jm\ . £ 

The Names of Combined or Divided Categories 

<^I f * ‘~*~ ^ 1 . 0 .1 1 ^y ^j\y SOP Jl <Jy —'M 

-b»0 ^Ip OJj -bN A^yll j»—Oli ^Ijjl ii-AP £yi jl ^U^-l S.AP 

. «»bJl>iil t^jlyll 

01* isrj-Jl u^' kJ* AJy* jl tj='~ ! F/* -UPj 

. ^y>y* xil jJUJyLl ^y £Lg^i'yi 0AJy»0J »»b Jk>«Jl 

The Author's Name ^1 4jl2S . a 

c 

AjjLjwaOl i_^>-yU j***«*iH ^-*Jp *-*] ‘ 

^y cr^" <>* ^ J*’ -^J 1 OjJj 

: L-o-J v_iJyll <XoSj^ 

.^gpyjl yji U-^J j£*\ ji Ori (_5* - ' 



. Types j j>-j 015C. jf- #- <~> 

• er^' r" V' c-j ' 6 u ^ Ji zfy- - -*- 

Formation of Specific Name . 1 

Lg JL*jj 01 Adjectival Name l* iiv? Jjo jLi*-l Ax- 

: ^jL L5" 4jJJl Jlp-! li*ls j*-0 10 a 

US _j *>jl» ijilp Sav? ^1p ^<V1 015" 15! ( 1 ) 

. 015" I51 um jl a <^SMIl 


</Ui osus _j «Gli Fullness ^.i^aJl JL5" { j*± ^^1 015" 151 (^j) 

.JuUi-Jl! osum OJJ-JJ osa 

j* J5^J jor Oj50 Comparative aJjLL. ^-Nl 015" 151 (_s~) 

.1juI>v« 015" 15] jus < 0-Jjilj ^5"0il 

Formation of Subspecific Names <L|&jjJl qjj pU^Vl . Y 

^-iUlfcj^ly. 

• t 

/ . Jtply ^a ’ J ( 1 ) 

' ' Jjy Subspecies £yJl c-S^ ^-*1 <j!i5" («-_-*) 

. ol*^p jl J^>ly 

•nation of Generic Name u*i*l\ ^ A&. L^a . A 

\ : J^i u 

\ <8^ Or* ol Cl!) 

ajjlH UjU^I ^ ( v ) 

>S \ S . M ' >/ (V^l Ifil 

>. -i (- J f) 



Formation of Family Name . \ 

4—J^ll yt Ojij jj~isf«JI (j^ £>• ^jJL^aJo 

# 

Subfamily Sl.-aill < Tribe JJLill Subtribe iLlJl cJf- \ J*JU ^ai 

sijSlI apijiii L$i S'j Super Family i.L.^.aJl Jjij Family 

The Family Muscidae Are Jli *^*i iyL. c—J!j £«j>- IglT ( t ) 

Found All Over The World. 

^brl l^JLS"" (i_i) 

^L-NI kjUaj *0 Wail* <*>j* (_:>-) 

inae < <L^a.aJLl idae < 4 JLsai.ll oidea <4jLiU ini ^all ^jUaJ 

. i ^ 1 4 ) A^tk^/i Q 11 



yjlSL 1A\1\\ ^\J\ 



Classification of Phylum Arthropoda 


f ^ a5CL«AI i ■ •' * ./I * oW^>v!l 

oU* cj\£~> J* Ualyi J~ju OWV 1^. Manton) O^Jl. Y _ ^ ^l^- 
^JIpI Y *, * • • ( J-aj -li ^AiJj! (_5^ JU* < ^JUJl f.U»i! 

. oUa^ij Y'Y, • • * ^y!l (jL»pl ^glp} jU>*h 

< 

OlJb-Ol A.>x^ t j SjjjlaJl ^jA aLaSI AjI^jj U-jVI oUi-sAA* Ayui 

oBj Bilateral Symmetry LjI>- a!jLj> L^jU^o Phylum Annelida a^aIUJI 
Y < h iJjp Y ^a 0_y5o Ujl^>-j 1 V'J^r" ^ 

. A~^aP IjjiP J-a^y LS fMaP 4*daj 

^ <uJl>- ( ^S"” ^ LlU- A.l.iatfll i— aI^xjj 

Vj < Mandibles ^1 p ^j[j J * *i ^—»^Ji 

« l 

•ii* 4_J^aX* j ^Jr3 j .4^-ij^-j Cilia 

IJa ^yLliy -Jj <3ilp ^IS^I Oi^vh ySL~jj ^Jay}\ ii >-jA 

oUlls>j Mites aJI>- L*^” 1 ^ ^bJJi a>«..*■ 

cf '°M Li& •%*' a 4 r^' ^ ^ Crabs 

< Antennae O^xJ ^ 6 ^ m 4 j^ ^ ^ a * AaJL^ r .^ lil 

>> 



oLiij Hypodermis sytJl c-£ «jyij i_JL^ LS ki i! 

LfJj IJl* . A.n^.Jall AjS-JI ^ Olj;»JI LL»j>- 

j-j Articular Membranes LJLui-w iJLptS^ J^nJ jLL. ^ Ulsp 
ju» 1 ji£ L^»b>>-I ojLii . <Ll* ii j* <u-*j 

L5 i) ^J-A 4 A * a 4 J*' Ji? p- v Ji W 5 J**i 

p_Aj) i>CUj TjL-j j»— m>JI JjjJai ^ fl II illSJl JJC*j . U^°- 

Nerve ^...^anil ^-Sjj » I 4 J <*—jJIj c £^ > Gil ^lLj /All *>cju 

. Brain U^3. ^n^eci <1~>- J ^\,51 JU«*j < ^yiaj £#y ^ Cord 

^jJl j*Ju ^-y- Hemocoel _^o 3 jLp- J^IS3 ^^U-l-dl cijj^cJl 

* 

c 5 i/^ g,l.japVl 

jf- j\ Lung Books i.yjl <_^£3l jt Trachea Lfl^Jl oLa^I jt Gills 

* ^■»t* > iJl ^1 Jkj^- 

Jtfr-y Vj Striated Muscles ^iUl j»—^rdl o%JaP V-O 5 

. aLaaC* iiji> ^ C-iSl .^a«.l) 

olj-sJI is^L (^1 Metamorphosis J^dl jl j/kJ' UIp j^Jl <,_ s-La. 

^^-jl>JI aI^La ^ [j »j*«j 5 yi frbl 3 jJjc* NlSwl 

< ol^~»»Ji 3 y^* l^L^h ^j5^I j?-T a!>*^ J>«J ^.xail 

. Ecdysis 3ykUaj 3ykllkll «Ja 

: ^A olyui. iujl ISJIa- aJLaaII C->ljlap'll 0»J< ._a: .^7 

Subphylum Chelicerata oli oGj-JI L-*A 

Subphylum Crustacea i_ r sill i~*Z> 

Subphylum Uniramia LajJI 3JL>-j ol*lj~>JI 


Subphylum Pentastomida Ls-»jj| -^.31 1 1^\^. 


TYA- 



Phylum Arthropoda J^jVl 4 jm £ < ijtnil 


LuJ>- Q>tjlSJL»>-J otjly^dl Q ««ui» olllj^xll Out u iI <jA>t 

ILoiJl ouiJl ijjjLill o^SOl 

Subphylura Pentastomi- Suphylum Uniramia Subphylum Crustacea Subphylum Cheli- 
da Class Insecta cerata 

Class Penlastomata Class Chilopoda Class Meroslomala 

Class Sumphyla Class Arachnida 

Class Diplopoda Class Pycnogonida 

Class Pauropoda 


Subphylum Chelicerata 4#5l£ll *■ j 

o ■.« > - la a t 4,1a..-J l 4]o^a\jj 4jtj^]l A%jJlP y>- 

*■ « 

t>* iJjNl Ja*j ^ 'ill ( ^c>- ^ Compound eyes *S)\ O^JI 

j»— ^ .» a » 1. Merostomata a^oiJI oli odl^aiJI AjiJU? 

£■• Jip iu- ^ 5jU Oy&jj (Cephalothorax Prosoma 

abdo- ) Opisthosoma j>-y^ ‘ Carapace lijJu ilW Oj£jj 
.Postanal Telson ^yJl *jJb^ oJiJb 5Jip U Cr* U\p (men 

Dor- vry Sj^ ^JUv* *3j Mesosoma ^_ hj 

Metaso- ^iUJl < Ventral Sternites ij jlJ\ 4,.ja> i £sal Tergites 

(_S* (iilp wijIjjJl ja g\jj\ i^UJI Jip c—Jl • ma 

< JaiLo L5 ^uj ii^d jl ja 0^5oJj Chelicerae o*>(Sd! ^ rjj 

<Ji SAfi LgJj Pedipalp ^yjjA) i _ r uUil j\ 2—*^>U1 ja 

u* a* Jj^' i>* jrbj' **o' o-di 

} Gills Jl Opisthosoma j>.y jJIjj ^>o- .o^UJI 

. Spinnerets o^jIp jt Lung Books 


-m 



jl Tracheae ol^ajoJl jl <. zSill y* <^S“yj 

^ -,t.l -■v. 11 y.j& ^ ■* &.*>») I SjiLJi aU! i^ 

. jJUJI) CIjLJI ^yip ^'^Ke]al» t^C* yajJS\j CjL^Ia* ^la«< 

^ Merostomata ajOUs l J~*j <^JUJI t l>jl £?**- ^ a-j'^I oUjoJI j±z3 
a-JsjNI aJL*U Arachnida ot aajUs J.JaiJ U-cj ^ylpj jl>*Ji 

Pycnogonida AiJUs ■iljil JJmjj t V-UJl till U-*- 4 ^ 

■ <ul>-LJl a*j 111 AjLjuil 

ijiJUa : LJ * Chelicerata A~*i Jua? 

Horseshoe obUsj-Jl) Class Merostomata ^JaiJl oli otilj~>JI 

_ Spiders t_^S”\biJl) Class Arachnida oLjj-5o»Ji aajILjj ((crabs 
Class \xjy>-y£j>\ r X2}\ oUljjsJI iiiUsj (Mites ^JLsJI _ Scorpions 

. (Sea Spiders aj^JI (_^U*Jl) Pycnogonida 

() r * j£i) Class Merostomata jJalll dilj CijLla 

( jp { j- JiZ3 j s,lil { y^to ( L*>o- ^pL»j 

Cara- iC-b yt>j Prosoma ^JJL* ,,-i* y~ a>H JjJo 

.Tail Spine a 5"yulb ^UJl J ^j£- ^ydlj Abdomen pace 

Compound a»S ""y <j^*Pj Ocelli 4 ^ T - j a, ra.. »j Oyf- ^ -■*-11 ^p*^-c 

-ijljjJl ^ ^Jl p-ii« y ^yJjVl AiUJl • (3Jjs»«* ljU?-l) Eyes 

,_y£cj. Jip i „ f ^ OjScJj Preoral Chelicerae A~*iJl J»yaj 

Pregenital aJl^EiJI i i i L^_ c* ^JJjp -li (JaiL^j 

\.) . /a i < VLai! ^iaJl J• Chilaria i_i yu Sj^JI jJljj <_ < P* , ^'j 

* 

L^jl. jJj'i/l UU jjiaJl Jif- j-tp .Hinge aL^U &}> jp 


TT.- 




wJi oii uiik : ( tr*) jsa 

Class Meroslomata 


-rrs 


Tail Spine <_ii 




iiflt : ( m) Jil 

Class Arachnida 



(Gonopores 4 JL.LJI Operculum ^L-LcJl tlkiil < yjf- 

. p—iL>«JI l^j '-‘'i a..K- t.il a-jUj 5>»iaJuL» -IjIjJ i/' ij^’ 

Order Euyrypteri- 5 Ja±* L^jW_^>- Cp^j 

. Order Xiphosura SJtillj dae 


(\ T \ JSLi) Class Arachnida 4jjj,tCnU cjUl^pJI <LUa 

.-■wll («.\il ^ ^ Lgwj |*J>JI iJlf - 4.». »l l oWy^* 

ikj Ip £)j£j Jitj —i \j ys- ^«fc>«j Prosoma |».- > »jl ^-Cit* ^jij 

Pedi- jc- ^UsjI Opisthoma J-^y 

y ijjP* LS*J ‘ 'y^' l_5^» ^ "**'**' l * ' < 

Jt 

ijfi* ^ _xf^ < * 5 ^’ *^bj <viaj 'S 

. ^ILJI ^ Pectines i»tL*l jl Spiders e-^bJl o^jU- 


.jJUakJI AjUp £\j yai^i Preoral Cavity ^^Uil 

.l«t* U 4 JS" jt iuji^Jl ol ; ./aail jl LjJ^il c_-i^J! 

-C»p- oii l$-» ^JaJl ^J-dl OjPj L?*^ jljpJI 

1*5”" Jail \AJtf>-ljJ J./ 2 ZA) jl i_jjli<«Ji i-jj ^ Li”" aIaP ^JS"” 

J^J 


j^U- LA* Oy£j Jii# l^tS"” oyliti — j*-L>»Ji) 

.i_-<jLi«Jl ^1 jj\ ^a*j L*S” \ A "Jtij Gall Mite ^Ijj'ill 


Scorpione Order <jj \ \ cAil^>JI iiJll> 

Whip Scor- ijjUaJl c^jlaAil J^JUJj) Uropygi < (Scorpions 



H <j3j U 

Class Aiachnida (Coni.) 


YT1 




i (Micro - whip Scorpions SjjLaJI Schizomida ((pions 

Tailess Whip Scorpi- i_,_)JLll 5_^jUuJl) Amblypygi 

Ricinulei < (Spiders iLLidl S"(u]t) Araneae, <(ons 
Opili- ((Wind Scorpions ijyill Solifugae < (Pseudo Scorpions 

4 

. ( \T\ j£i) • (mites ^_UJ!) Acari < (Harvestmen jLo>JI) ones 

Class Pycnogonida (Pentapoda) 4iaUa 

Deutero - ^ 

i _jt i Devonian cerebrum 

A~«lj AlaP j jy s^* * « ? dl J < IJjf 

ll)_y-P ( <UJl . 5wt>-lj AjdflJ Jjj (^JjlP 4 - r ^ 

a-i* ^ ijyjJl dlS-Ly jjb ^ip #jIp aJ y*>*A ijau-j 

L^jwj L»L»J JtS ^>*Jl jjioj 

. Uiaji Jajyil 

jt-aJ) i>vi ^ Jj^is Proboscis +-A* ftljsj-1 

- 4Jol^d i ■» •a.P Jj (Jj-£-d Lklwt>-1 *iaJ Lgj (»■ 

^^All < Chelifores jflj^l £j*]| j, Jj^l aUJI 

^jjJL J-^ai < {j,a .Jl Juljj) Ovigers ( _^aJl o^bU-j (Palps 

JLJI l$Jp jliaj) Patellar iijsjl o'i iL^iaJl CS* ^ - t 

Cr 4 ((^^Li^aJl 2nd tibia 

Straining ala.^* jl AjjyP^ SJylj 

• £j-lJl a-» ^wL jjh ^.<>..^^11 iUi!l ^^ujj Apparatus 

Cr* <J^" v -r J ^" obljjsJl *^ai j~*£j 

j^r <j-J* Cf IrW* ij-^J ^ ‘ur^b LS^b i V l 




(Tanyslylidae) 



Nvmphon sp. (Nymphonidae) 


Class Pycnogonida (Pentapoda) 

( \ AY Parker ^ ) 


m 


... 

■ <’I 

..... P?tHv\ 

It \ V 


Penlaovcnon charcoli 


(Pycnogonidae) 


'• \\ A 1 ' * 

’ A.-> U 

..... fJi A 

(A W ; ,r\ A r " /V- 

V v'...' • •-" ( ' 


-/ f-V'-O- ’ 


'll. Am 




Pvnoeonum stearnsi 
(Pycnogonidae) 


...JYfi 

YAAA 

7 A A-i -A' / >r- 


U ^‘A A r> •• 

XV \ ^ ,lA, '?! ■■ 


Pvcnaeonum rhinoceros 
(Pycnogonidae) 


^Jjz]I 4^A>“ (^lj) 

Class Pycnogonida (Pentapoda) Cont, 
(XAY Parker ^ ) 


rrv 


t_s» >yj u» ^ 

< ( Js?-j'ifl c-*;^**! —~if»Ji ^15”” Ljaj! ^J-^jCL-j Ji jj^~ A!! 

• y t.L$J tw*jAs^ ^j* i-j^r 4 illj-i’t; A-iykll LjlaP ijjJ iJ--f>- 

oWotil iJUi ^ji ( Js*-j'i/l oUl ~&Aa <Ju y Ukjl iij\Ja!i aJLft it^i! i_a1s>»Jj 

* * 

^Uar-V! t ^ aj,j , y Iaj^>-j j^a'Ai Jij ^xaJ Gonopores a^L-UJI 

AjliJl aJUiaJI ^1p aJ^UJI oUoill y Jbj a* 

ASI y t _y^' 0_^ij J OtiVI ^ I^J 4-A» 

CT^ lK'J^' lH- 5 Jlj a~LvUjJ! Jcuj 

y ji£ y jj*AJi aUp £~js ol_^i ajl* ^lp JLJJ SJliJl 

■ ^jAjp\^i i ;'' i ^ 

_ / $iaJl ^lp iJtf- ^ A>-jJ ait» ^S""jJl jyLj V’^ a?; 'V^ 

( y~)\ < aJj^"" a jj~& y ^ t ; ..a J ij^V £-* *Uia*j ^jAijJl J>-ai1j -VpxaJJ 

^11 A~ii <v <U^VI d^Jb- -Uj Protonymph aJjVI Sj^>Jl \J>y ly otiy. 
sLaJIj < aW-JI J(j^* A:cAil^OI y ( _pJbjJt jjb j>- 

4 j~*j »—■*‘ > ~ aS^ j?-*Za jS- ailp Jtflj)^Jl y Aj^Oj t AiLLii! a. .».. ^ g U 

^ j _ a yL» ljr lA\ JUj l^J J? \jtS~ Coelentrate 

< oIJuaaa ^ 1*5^ L ^ ; .,. d«l l A.. ^a . ; H ,J>-ti oli_^Jl Jjaj 

JuUil ja £jjj Circumoesophageal Ring <&y ^ i ‘" 0^ 

■ J** J isr^J' 

ft 

^^-au U L$i* tj^ialJl J>%jj f*S\ ^ tAi* ajJLa> A>-jJlII ijA aJ\p 

• A^ijXll JtA>- gk> J t jjiJaJ t» UlP-^ 4i>waJl aLil ^lp 

A)a~.l^ A—o^jjJ! { jj£ ^ A^jl>- ot A.a^: * A^<^lia oW yp~ ^y»j 

■ - --—vva — 



Lg__jl y y~. ♦ j t <^■■■'.11 i Jf'L-Ajj IaHa y iail ^«>J1 ^^a-LU 

i\^£'\jj\ y *j y i j>- 4 )o*m\j) i y.^a\ \ obdl^Jt y 

j‘ ury* Ji> fA / 1 

L.L.I ii y» ^_5*j (kjJl) ^ • * • ^\j>- ^it obl^*- 

t *. 

y -LaCjwj ^La* A ^JJ JjjJUajl «Jl& <_ia ;.,aTj < AaInAVI 0*)b^x-JI ^ 

: JfLai y j^iJl Jaii SJbt-Iji* . Ovigers ^..,15 Sl»WJ1 JjljjJI *_jLp 
C olossendeidae, Nymphonidae, Callipallenidae, Ammotheidae, Tanystyli- 
,Phoxicilidiidae, : JfLa-^aJi y ^SMJI y JS" y Jt*-1j_s Uj-j dae, 

. (\ VY j£i) Endeidae, Pycnogonidae 

Subphylum Crustacea CiUlj^aJI A^jlw 

OLjVl Ji* Mandibulate iij^i olij <~LuL* J^-jl oli obl^- y>j 
< Water Fleas till lL-pI y < Lobsters yJi 1 j |y < Crabs oblbyJl < Shrimps 
JSbi) Slaters AjjdLl obLjJlj Scuds jJl * Fish Lice dU-Jl 

.orr 


^ *■/ fObijJlj ««> l-o. ;* 4 JjJLaJ1 i a l*^7j 

(_s*j jbfwNl ^lp jl 4~olJl jl ^Jlil *.lil y 

y j£k j bjLj bJiS"* (.\j£' y bgJuLL l» 

_y+-S 1* , Y o yj U £j\yjj I. Scavengers obl^Jl 

n. j\ 

J; J. ^ <jb>b. y by Oj£jj t VwJ-^3 ysS" JuJl>- ^---a.11 

(■ 

, i y.&\ \ £Jjj'ill y 

b* Ij-ibj < Lilf> b J$° *hj>~JalA j J <UjLjI>- obtLs- y ^-^11 Oj^Sj 

jy*~t • 4 ^b>- ^JjbjJ 4.'. \l > i1“bA ^-y y 0 j&j . (j j£j 

jAsaII £« ^*1^)1 '• y> (3^b^* d^*5bJ ^Jj (_5jJLjajl 



Pagurus acadianus 
(paguridac) 



Slereomaslis nanus 
(polyhelidae) 


'• ( ^XX) 

Subphylum Crustacea 
( \ *\AY Parker ^e- ) 


XI. 


n a '■ 


.. i Y n\\ 1 1 [ . l \\ 

| \(S j'Mi 

( %kX 'm W 

i 4 \ \ l.; ■/ 


(Oplophoridae) 






if 

% 


-•r"/, 


Calocaris fCalaslacus'i ienneri 
(Axiidae) 


,(' 'I* 

:^4 


hcf'' 


X yj 


* r^CtJ ’ v 


Mimilainbrus wilievi (Mimilainhridae) 


class Crustacea (Cont). 


OjSj Oi Carapace iijju sliai* Cephalothorax y\J\ sjIp 

<Bivalved o!i Xla ^Ip 

(j> £jj y 3jLp jl yjX ji iw-aiU XX^aa 

JipLJ. 1 dLSsiJl; <Jtj*i ^jjJI iJpL-il ii^uaJl y Mandibles 

djji y ^W-jj If! .Maxillae S-tpLdi X>yj Maxillulae 

iluil dj&3 Biramous JLJUj J$>j .Antennae1 

^_JLaJ 1 j j£j t l;L>-t l.^ —ai J j>- cJcdj Jij *}a-. -» ijjJ y *■■„•*■ 

Pericar- £ ‘\j ill y* ^jJl jj \yj oI^oaj <Lil^JI oIj 

*jyX\ Hemocyanin yX^y*^^ Sal* ^jip oL^iJsil jja** y ^aJI < dial 
(_S* *JyJ *tij OyJJl (jjji j^J A^ipj ^Lp 

.Erthythrocruorin S<s ^* 

iJLai^* <Body Wall oJl jlo^- jl Gills ^L>J1 ^p ^pidl 

y i*jU Oj$J Hermaphroditism j L^j>dl ly\b ji )l\ olp 

Partheno- IjZj J\SX J-lili <Cerripedia ijjbjk y \*S ilikdlj iijjdl 

A 

J^b y>~ ^)J\j ciAj^aJI y ji£ y yX\ y^-i (genesis 

. Brood Pouches yy*u ■_> yj >^y>- 

Nauplius X*yi yX~- yj. jjX ^y~y. Xjy~X\ oUl^*>Ji y ^- ' -x 

-liijjJI Cj* £_bj^ s y\j e-’ta y*j aSJjJI olij-ijaJl <w*b-j 

iJy>Ul y Ojj y obrjj) 

• ^giajJj j^Uaii £-• y\J>\ 4 i]aiA U>«Xi ^ . S^iP-L-i' 

j£*\ IjUw^ -l^Pj A.i a . J l XijJ\ <Lil J>\ £j\j j£js]\ y 

IfrS'jjj olL>v XJy l^ljlsl ( _ ri LjJl jjX Xiy_ y\jj ki 

. Ji\ J^aj yp~ ^l/V! 


tit — 



lid? I ji* Li*JI l^jl j* jJLdJl otj'^*>»J' 4*** a +m \,a/2 \ ^mAJ 

: 4-jSll Subclasses oLiijiaJi 1 wo-bJI ouoaili 


Branchiopoda _ V 
Mystacocarida _ t 
Branchiura _ *1 
Malacostraca _ A 


Cephalocarida _ ^ 
Ostracoda _ T 
Copepoda _ o 
Cirripedia _ V 


Subphylum Uniramia Sa^kj CjU'j^iJI A^lw 

OjJi ^ JoL-Lii 4 

o'ji <Chilopoda ij&l o'ji <Insecta o'lLy«^Jl 
cJj { y>- odljUt « 1 * oJlS^.Diplopoda , Pauropoda , Symphyla ^oi oJMl 
Mandibula- oI^kjiJI i ^3 j j olj|y*^*" aiI-oMIj 1 ^-j ^ 

oU'j-jJl Oxij -dai I4J ^5**-^' J-^Nl ol—'jJ tLij 4 j 1 Ml < ta 

^jIp- Uniramia j*^l jjlls'j <4^0 ./a7' iiJUaJl ( ^ r * ^ 1^-1 

sJw^j oIj'j-pJ! <.>.>0 j*— 1 »i 1 AC'i^i! lijlfj jji iiJL- . afijUii 

. Mandibulata JjLJI Synonym li^l y> Uniramia o«_iJl 

J* U 5 " Dignathan iij^iJl Ufld j^Sj oS l$jt iyuiJ' sjo-j 
M andibles gjj ^>-ji d~:>- Diplopoda UL'Uaj Pauropoda UL'Ua 

Trignathan aJ*Aj OjSj Jij . Maxillae eJtpU .1 ^ j>-\ 

il_^ill j* gjj t$-i Oj^Li Insecta < Sumphyla <Chilopoda odl^i? ,y Ui' 



olytjN.ll iiJUj J* i Maxillae «Jp-Lll il ja j -srjjj Mandibles 
. Labium ^^LLJl \il JpLil i)^SLaJl ja 

i j ^p j j£j Jui (LUj ioL> .^lil { J^*i \-^a jJJliJij oIp- j< 

T> ^1 J-A» Ji Ij^S jt Ja»j US" j^*J1a ,Yo 4jj^a 

. yill olj obljj>- y«j US" y^jXiu< 

Class Hexapoda (Insecta) (tiljiaJI) ^Ui 4iul! Cdi LlUl^pJ! iijUa 

j>jip fjA iSiUAl » ^S"t ^ y>j 

^ t_jLilS"l JljUj OjJLLl J“^*i C?*^) 

f Js- J U 7^jxi> t ^P 4JjL** OjIaaJ f (J , (jVl 

^ <pll! ^ l* <-jU! 

• oUl 

U-tP-Lw < jl L;Ll! i y»loU 1 (_s* *^Ui oiyt^Jl ■ »l~ 

. iiJLiM oU*^ <_$* Ujliii! UjIjlp! syS" dJJi ^ 

a>»aSia ^J^p- ^jA t)j£s3j Head ^1^Jl ^a <y»L* cs* j?dl 

a\kj aIaaIi <i^ U-Jjj (iiij-Jij ls"o^-aJi 

aLLaJI O^UaaJI ^ Jsf-jVl old ■/» a« a^a; *_aL>«J 

La- LUII <iiJl OjSo' ^y»j pijsrl .Jaii (Scape J-v^Sfl) 

Maxillae aOpLil iljSUJl JjUj j>- Ij Mandibles *JjSUJl ja brum 
»euj. (oOp-Ud ilySUJl ^yUJl £j^JI .Wdl Ji*j ^j) Labium <iiJl -uLiJij 
jl ^lijJJ | » -, ^ j U Ujljlyl iJP' plj>-! iyJb oilp ^1 ^jdaLC* 

Js>joJ! jiyj iflsi.kj <uiS3i jjJi jiy»^ii ^ ousu- 

-——m — 



<Jip y Thorax j-UaJl ^ ^-^Jl y aJWI Sikdi 

iUjJj S^rVl y oWjj j* £jjj < (_^ £r'jj" J^ 1 

i^sr-Nlj J?rj*Vl -A* ‘ olj-loJI ^ ^gT" y]\ jS~^ll ^ j-Uoll 4l]aX* jCm 

Ja*i UU: 

Ji Ji <iil>- 5 j^s- (jJb-l ^ (Abdomen ^kJi) i*kdl 

A>«Ia}I »_4j . jl 1 ■‘ ai ; 1liiJj ( ^P IaJ^P 

i^U tUapi ^ Ji <3 jIp jkJ! Ajlfl Genital Pore iJ-LJi 

£-jaj (Ul>-lo ( r ->L^a>-*Vl ^ 1 jiJl £j\~£ j jl < Claspers 

# 

^kJl <<i^> Germarium 1L^J^>JI iikdl <*L?-j ^aj l* Ij^lij Ua-j 
^plyVl < JJLaiJl ^ ^ Anal Cerci a**-O jyiJl y k-jj Ua.1 

. SjIp jjp 

tfJJJL t_j*k>«j (_j*j Serosa y~\j Amnion yj~^ s^LiP -k>o 

# 

' ~ il-l-^ii-* A~i ^^P 

Ecdysis aJ»*p l $: ■» ^J>y ajjJL>v« j**j 

lpl-jl ^iS*t jS-l" aL»** j*j-XaJ 1 bbJukr y oyioJl <L~~>- 

Laib jl Ametabolous UjJLk^ jl Ua~-j Metamorphosis j^kJl Oj£o -li 
Holometabolous l*b jl (iklS" SjJL?- i-> : ; ~) Hemimetabolous 

. Parthenogenesis \j_^j ylSeJl C)j£j Jtij < (aJUIS"" 3_ s.ijip _ _ aJsuj) 

# 

4~«jJp AJlZjV&Jb ^j*S L aJ!jj\& ^]j yJL>iJI 4 jJjII? l^T 

^ U^TJu^j .Pterygota i^x^l Apterygota 

c?y 


Class Chilopoda (Centipeds) 4JUI) lj li AiiUa 

4~L>lcJl 4 ^cji)I < Tracheae " j! . 

. Opisthogoneate 

Ljj Jl ( J^X» <0 J* (*-**^*^ 

Li" < Maxillae sjpLII ^ Mandibles ^ 

^-\P i_aJLi^o i ip jJcj* *Ja «■ -; OjJi ljb*-lj WjJ 

-lij Ocellus iiu-j 5Jb»-iJ Jj-P ^ SjLp ijjjJi frLaPl .iilisi! ^ IjJLaP 

.Multifacets 4^-jVl Sjo.ap S^i" 

4^jLiiLl oLLJI ijp ^!l p— jl* ^aj (UL* T ■ • _ “0 ^jijb £^>J1 
<aLji . 4.1 .,ah\.\ Jjijjji L"_jj 

^ ^^ip 4 _^a- J aJl ^ 01jc>J' -ApLj Fangs ajl» ^Js- £ y > t Jl 

* 

1 4 L * JL > ( j^L»''yi «Ui Lgi^i» L. »; . > - i i^JwaJl olj-i^xll 

^P ^ ( Jicj} i ^LaS-V)j 

*ur ^ui olil y&- jjijJl ^Laj ji .Oviparous ^iuj iiwslj l^Ji" <S^iL* 

^viL Jli jl < Epimorpha aJLJI oi* J>yO_j JAi3l Ol^JI £• ! ji£ -obcJ 
«Jp l^-LU-CS j^JI ^ Liivt L ^ y ~ >l j A iLlT j^P jl^UI (jLL^ 

. Anamorpha ijLJI «Jla t_J>Ol^Jl ^jj oL-^Lj! 

Subclass Epimor- La illll o'i iiJU» ,_i:.^7 

. (^ Vi ) Subclass Anamorpha < pha 

Class Symphyla iiili 

<uLUl 4 >*xaJI t OjEl AifcL (4*bj}\ jjljLil (Lsij! 3 jJ>^a ofil y>- 

Cr* Wjj <^-Wj j,— l* ji—^ull < Progoneatc 1L*U 



Antenna jUa^I Jy 


Fang pL* -_-b- 


J’fj ' 111 O' JAr 11 

l,mj Labrum t 

Mandible Al» 


Jjl iU 

First Maxilla 

OU ili 
Second Maxilla 







J*, A ll oti iiJUe. : OTi) Jii 

Class Chilopoda (Centipeds) 


dJ^SlaJl y £jj) Trignathan f.\yj iLjiaJl OjJ 

^1p £tiai A y »-4 ’ u J l ol^CLaji y £jj ‘ (adpLJd diy^LaJl y Ol^-jjj 

•Jj 

<^1^11 Olyo-Jl y dr 4 Wjj y y SlaP ^ i y j_^* 

0 dr 4 W ^Jai i ^ 0_^j i^ai J^jVl ^ JjN! £jj)i 

•e“ 

y[S^ <u4aJl 4^>Ji yj *~>ry ^uVL^> ijj^iaJI <£>JI y <^ a ^ J - 

gjy ^JbfJl .Parapodia *J»\yj i-^ii afljj Ujjl^u Coxal Sacs iLiSy- 
l$j jS- JS^I SJsj^iv* yj Anal Cerci OjylH Cj* 

. Spinnerets iJjUJl iJdJl 

^y^ajj SJdAjj^. i Saprophytic <£jj> Oj£j U ijilij i-jU ^:.d.,«> 

^jj (<JIp External Genitalia a^jWI J^ldl f-Uapf y 

JsrjS/l y ^Ijji v jU^> yP ( _ r ~aiij iijJ' (ijAi ^ ,_^jl 

* 

J> d! J** 1 ls“" i>* C-'J (—^ l - jL ^ i ^ JS" d oW-')l_il 

, o ro j^) j^l ^ l^j ^ ysll ji J.KJ dl^JI 

. Scolopendrellidae < Scutigerellidae Ujb ^_.-d-»« ^ij 

Class Pauropoda ljDIj^ AijUa 

ijlJj a d« . /? l^^-t f.lj>-i JlL* ^,0 _ *,o) oUij-^- 

. Progoneate i->U aJL-LsJl S»*iaJi < Dignathan iiiJtd 


l>-_jj \ \ — ^ • * s '_OjJi ^y* £_jj l$J < Ulp 0 jjiJl 

A>»iajl .Tactile Setae ij^iaJl <u—>JI y ^Ijjl Cj* 

olil>M yj X^c >Jl <>yJl j_ji ‘ j ^[J f-Uaiu Ajs^yiJl 


ha — 






Pauropoda y oJb-lj 3 -Jj SiJUaJl «Aa ^-aJj i-jl~Jl 

AW'X j£i) JJU»i & ° * * Jy 

Class Diplopoda (Millipeds) Jaj uUVl ^liUa 

JsrjVl oLLaa* y yj oU-A i il y 

. Progoneate ^»—^JJL* y <JL-Uxil oWuJl < oiji 

4 jiJb>- y lit* J5" ^b-UL Lylli .«. > *J1 olil>- j^ - * - 1 

(( J^p 4*^ y jU^cu*Nl OjjJ y Wjj L j^ L ^' y1_^l 

,4jjij \jS Mandibles oli 

a.: *a.Ui «Uajt* yhj AdisiM ^y ^JjlP i—■ fj J.1P i_aI>ij 

0^SslJ l^sflRJ £* ^jIiLaH Jb-iX; -iij (lylJlj liy*Nlj l>-jlil ^jLL/> y OjScj 

. ij^jf _y 4 ~La <2JL>- 

£js»Jl y oIaI^JI .*.s.>.<i. :d l o\>«xa11_j £yJI 

J_^ lJU^/I SjaiJl I4J y*j y y Jaii t^“lj Wjj 

^y IpU^jI ^iS”"t bfyll *ajal* i)j£j jl Sj^il l^.«-ai 

.Lj^SUu ig ■*»! oIaUJI J^Uo -iij <lj^z«*'VI 4 a]ai* 

, Allomone yUai* ^L. jlyl oli 2 -aU- -i-Ul ol»*a £yJl iiiai* y yi' oi 

'^S' y <jiv<Uxil ol>*iaJl 1 1—'l- a>-NI 1 iU-L* ybs-Sll 

^jJ] ^"jjt y 4 jyil olil^jpJ! J-iejj Cf* y^ £J_}^ oU*y (_aI>- 

y yJl f.ly-1 Jijt y j' iiijJ yJ'j <«uUl UUll Jsrj' Jijla y I 

y-dj y I4J y ytJl i_r-“i 

. (\ TV J^) J*l53l 01^1 J\ J-aJ y>- oU^UI 5 -ip 



labrum LUil i»i!l 



ToT- 


r ^ 1 ^ cAiij^Ji iiu i (\rv) 

Class Diplopoda (Millipeds) 



J\y>- ^ip Subclasses oliiji? 5 j*^J 4AJUaJl 9«x& i_o 

.Penicillata ,HeIminthomorpha , Pentazonia yt> W, • •» 

Subphylum Pentastomida 1^4 jImU^SI 4_luX 

4 jJji L^.Ljrl i O^jAiJl ji IgJLily ^ip 

(Jjljj ^ a'L L5^i (*~* u5 ' 4 ^ ‘ yb- 

. Dj~b . yjaJl ^Ja-Jl y* jj^i >C*_^A 4 jS~ tliy- i w J\>w* AajjI Jj* 
JjLJI < Sensory Papillae 4~^>- oUl>- -cJjjJI ilidlj yl J\ J^J£ 

-LW y* <1^0 <4bLU- ylaJl . yl_^Jl <u]aJ> y SjIp) 4.......aiJI 

oLlUJi J-vaJ ai*j 4Juof- 4jLi> 4jjaJ >_ aij> y>~j jAj Procuticle ^Jj\ 

<Hemocoel^yo ^}j if *jf »J Hfr • Annelida 4X)>J1 OIjuJ! y Li" 

. 4 *L<Uaji <•\. 'acSi Ij g 'I jl^>iJi 4^3 

*Jy<J 1*>U Jyi* yP .y^Xj j\ jLp- t$J yJ 

ur^ ®r^' Jtij* if J-^j -bM y j-^u; AijyKli 

4 jjij\! 4 -L-LJl 4 >»iaJl gjij ilyjS' yNIj 4 jLica (iUiuii* 

4<4aJl XLbJI y jl (Cephalobaenida i-jj y Li" ^JjNI ijSJU-Jl y 

y UJta jjSci 4jjS"jJl <JL.tdl 4?uiJl U < Porocephalida 4jj y Li" s^Nl 
if* ob 43 ^ jp <LxJl i _ r iiJ • L ji>-b ^Lo^NI .^jNl iJaJl iil»JI 

yLai'lj L*-jJJ ^LL y jU- JjIjjJI 

.csjwol y liS'j JSUJ1 

(* J • U^ L ^-’J ^ (3^j 4. ^ . „a .^ H 4 j"Lj Jjjb y L^JjIp J] 43J-iaj 

£J^' (_^1 Uc* Jj‘^5' 4jj (jJj olii^Jl y-L^J 

. aL>JI 5 jji 




ij Class Pentastomata ^ sjb-lj Jij'U» i^iJl «JU> 

Order Porocephali- ^iJj) Order Cephalobaenida 

. (JjCa# da 







Classification of Class Insecta 


J\ o'iiflt WYY _ W* V Linnaeus ^LJ jjUll 

l? Lp oU-J a^jJ p j! Aptera UU— iJj 1 $~j ^ i_Jj 

,1a®A- iPj 4j j - fc ~aJl ^ 

4^X1 i*_~J j>\ -5-XP- a 'jJ iJmj JJi o' JlO^J j*-L^ 

! , _ -* )\ i-lP ^>- o'^j- 4 Ajtllji' oL-'jjJ'j 

<cJL f- j\T l* jli»T *Ujj! {j* 

Juii d-JwbJi tJi.jXva.iH jJuJ Lu ^Uiu 'iAAo ao Brauer jj'^j ^JuJ 

: L*Aj 


* 

ajLv* j~*j o'^od' Apterygota oljiidl p—i 

Pterygo- 4>Or' o' jr io-J' ^*ij . c—Jj v*-L-l 4 jJ> t$-i a*j-^' t_jLf- 

AjL^ C—.Jj ijC 4jjj\j aa.^’T' l^x>»X3^1 sil^il jjiaAJ ^isini J jiJi ta 
■ * jLjaii ajoLw* o'^.J j ^3<-r J W Brauer ^UaJ jl ji- < AjvJI 

. Ljj oJ- 

jjly. ^UaJ JjJUij Uj J> H • t Borner a*Jj Sharp e\?r ^5 

U' .». > \ * *S *. axLiII t^U^J Iajj ._j^4 j ivXP- a>iJ ^1 o*'^ a^J' i ■ *> .*■ i j 

j-*xJ ^l Exopterygota LsrjU- o'1 Ua 


^Jl Endopterygota olj-ijdlj jjb j* Wj^" 

< jj .Is ^ L*-iyUJ |*J (j* <J>-b ^jIp Ss^isr-Sf! 

.OVI OL*^_*Uaj 

.x^jipI^ ^ ^ Y ^ ^Ip aJ-xp^ <^jI i_ a - * .s*"\ ^\\nXf \ ^ * i ^Ip Handlrich ^<Xaj 

/ j -*- -}* Ajjj»>xJI ol^4>Jl a->Ij^ .^Ip 

l* iijJbhJl |+ jJl Ij>*xp ^liaJ! 1-Xft 

* # 

y+>tA ^Jj Orthoptcra A>t*>-Vl oli-jj Aji ^UxJl I*ja 

^<\Yo ^Ip Martinov a*-J Blattaeformia < Orthopteroidea Ljb 

4-^jAaJI dl-PxJI .J2?~ ^Jj ^jT4Pj-<k>^ 

^ JS" ^ U j +ap ^ iilf Palaeoptera Ulwj (^jjjJU!) 

^^Ip l^JjJi <Odonata cAilpJlj Ephemeroptera jjU ^Li 

^Jl Neoptera IaI***^ a£jJ>J 1 ol< a>-I^J! .axp ^]aJ! ^UsjJI 
dj^baJl o-ifc olVj ^iaJl c3^l ^ip Sj^JaJ! LjJ 

• Vt-^ ^r 4 o!j-i^JI i _y a *J (_j* U5" < <JyjU 4 4 ^ 

^.flj*. ./j~) i„bjJ>JI »UaJl jjJj .^1i\j 4~«dp A " ^ *'^“* > ‘ * ~ •*~*J~‘ 

: (jL L*5^ C»l 

^Hexapoda J^ji Alw*2l diljj Class Insecta XLUa 

Subclass Apterygota <il^ . Vjl 

L$J < ^j-W» jl ja...- ; CojJP 

*-A>"|y 'J.va.a.oli <Ua4j ^ <aJL-UiJ 1 Jjljyjl ^Ut i-JaJl 

: 4jS/l »„Jijjl - >> . V . i j 



j 5 = Thysanus ) Order I. Thysanura oli aJj - ) 

. (<_JS = Oura 

. (^_Ji = Oura <£jj = Dipl) Order 2 . Diplura t-JJJl aJU Vj - ^ 

= Oura <^1 = Prot) Order 3 . Protura c-jJJ! ob iJj - ^ 

. (<__J j 


= Embolon if\f = Colla) Order 4 . Collembola jiliH ^b aJj _ i 

. (Jjj 

4 ^—JL bfcjjiaJj L^JuU d.-;>- 1 O \jL>- Aii^JaJ! ajjh ^ .jxlj 

oli AJj ^Aj a A-Jj ^lp Ia( 3i^ <-j] < A>«^1 ol 

.Collembola Ajj j ^ .jd>- Jaii oUia- ^ Jyyj aJLa> 

< Diplura Jt cA-aaJI ^jy iLiJi j£iJl .Protura ^ 

Collembola, Diplu- jLdaJ dj Jsj-Jl Jip o'^UaJi syrj jf- ’>Uai 

. ra 


Subclass Pterygota iaJ^all tldjJiaJI Ail^L . lyli 


a^VI ^Uj a^. ol^ 

lap aSljij ^ ‘ jt fy a ~H ^ j^j j ^ Uail) DjSO ot 

Olj-iaxll CWl A^jWl jLL*LiJ| jdljjJl 



Cr * cS'X^ (_5* Vkr^" '^r^ > <-»'^ Aia^UJl adA LLu 

: (^] A>v>-'yi iLij d — ~>- j y» . A*jdiJl iL>Jl i_..a?- 

-rev- 



Division 1. Exopterygota GljJiaJi pul . \ 

: (Hemimetabola) 

ii Jl jjS\ UjljUt .L^ 11is . jt jf Lg-J 

. Nymphs ol>u>yd 

Palaeopteran Orders ajjj-JLJI «*k>JI *-j a ^ H ( 1 ) 

: 

iJ> = Ephemeros) Order 5. Ephemeroptera jA« ^.13 ij, :o 

. (i?^t = Ptera 

. = Odous) Order 6. Odonata otilp J\ ijj : *1 

jV* yM ykj Permian ^^ «Aa cAjy»>- Oyiiij 

!*/• otS""yiij ^LaJVun C-Jyil ^ 4-*jJLaJl oL>»Ji 

^ylp ^ ^ylp ijAil! ^dp i^y 

# 

i3jj& ,ja MA 

Neopteran Orders ^||| wu>JI ioxf+XJt (y) 

f-Kj drM ^ ^ ^ ijdill l$J J^-Uj 

. MA ^UNI Jyjl .sy>-j 

*s-y>Jr\ «d* 

: fjAj Orthopteroid Orders AaJatVl * -j*'-- ^ujil ^ j \ 


= Plecos) Order 7. Plecoptera iyk.) (_Ao 5j, :V 

. = Ptera < 

Blatta = Gryll) Order 8. Grylloblattodea ijj :A 

. (= 

« 

= Ptera < ^a.:.■■ Orthos) Order 9. Orthoptera i-Jj :5 


Order 10. Phasmida (oL>i~iJl) ijj A ♦ 

(^cJ. = Phasma) 

« 

= Ptera < jJL>- = Derma) Order 11. Dermaptera ajjJL*- <J, : U 

Embio) Order 12. Embioptera cAi-ij) JUVI oV)Ip XJj : 

. (i»OrI = Ptera < aA^j = 

< L5 ^ r i = Dictyos) Order 13. Dictyoptera ^***>1^1 aJj : 'if 

. = Ptera 

= Ptera = Isos) Order 14. Isoptera a>c*-VI AjLja <Jj : U 

= Aptera ^W- = Zoros) Order 15. Zoraptera A>c^Vl aJI>- ij, : 'to 

. (a~^ 1 ^JiP 

*—otj £dJl 4 a!U« A>«J^-VI A ■»,. I -I j ipJ. -y'T'J 

• oljEoJb A^jJLaJl «L>JI * _ - j~» - 

-m- 


^L*JI ^ Anal Region u*- -J* Siiu* t$J - 5 uajI> |«i tljsr-t oii - 

<U~sa-n.ll ^ j~£ J-AP l$J — <Uf jZ* Oj_yi I4J — 

• ^oxli (_j* «-ApLi» 

: Hemipteroid Orders A^Loj jll Y j ^ 

= Psocos) Order 16. Psocoptera .JilUl <Jj : \*\ 

. = Ptera 

Phagein = Mallos) Order 17. Mallophaga ^jUjl J*Jjl iJj : W 

•<j^ = 

Aculata = Siphun) Order 18. Siphunculata ^lil J^iil <3j :\A 

A^ = 

= Ptera ijuai = Hemi) Order 19. Hemiptera <J^gj i-jj : ^ 


Pte- < = Thysanos) Order 20. Thysanoptera i-jJU Vj : Y * 

. = ra 

O' 5-dUl (jtj . /s! L. - Jj ip^*j*v* * ■ <*~'J 

^sAhJI Cj Ij Uaj-li j l flL>Jl J^J-saP j9“l ^£*j»sJl ^ sA. h . 1 1 

:<LjV 1 olisaJlj j~*S5j (^jjjjJ.1) SbJl 1 . 

. ijj>c* jl v'v* jl <ua. jli — 

• <U>-jd> 4Aial* ^U^vU (J—j — 

•Vr/' ^jiy W 1 u-J - 


n« — 



. L* ^ iJP- IgJ — 

• *jzS" ^ A~..a^l\ Jlidl _ 

: Division II. Endopterygota 4*i*Vl A^Iib ditj^aJI faJ . T 

jjJl j!VI »yu . Ub^-b VI LLJ . 1 *jI 3 jljJUJl jjhi k^> jj]al)I 

j^\j J£jJl ^ *JUl53l oljJU>»J! jp- (jLb?j Larva olijJlj 4*31 

.obUJlj 

=Ptera < __ ap = Neuron) Order 21. Neuroptera 4>*i5rVl ijj : Y i 


# 


= Mecos) Order 22. Mecoptera (i>»^-Vl iL^Je>) ^^JUJI <_,bJdl ij, : YY 

. (i?Orl = Ptera < Jj 

% 

pte- <SjLi j>- = Lepidos) Order 23. Lepidoptera i>»i>-Vl oLi 5-jj : YY' 

. (ibx^-l = ra 

= Ptera dyui* = Trichos) Order 24. Trichoptera i>*i>-Vl ijj : Yi 

.( 

. (i>ii»-l = Ptera < = Di) Order 25. Diptera j^bjJI ob i4j : Yo 

Aptera <ij^jl = Siphon) Order 26. Siphonaptera i>csrVI LiL>- aJj ; Y1 

. ( 4>*i>-Vl = 

<*b!Lp = Hymenos) Order 27. Hymenoptera i>or-Vl i-Jbue- ij> :YY 

. ( i?xs^l = Ptera 

= Ptera <-ui- = Coleos) Order 28. Coleoptera i?*^-Vl 5jj up Ljj : YA 

. ( 


-ns 



0 

= Ptera = Strepsis) Order 29. Strepsiptera iyL iJj : 

. ( Oxb»-t 

^ ^IjNi c_II 

c~ilp ioJL ply I J] £~S d-?- Panorpoid Orders 

(2j'!&lJI L»! (i^jJuaJl «L>J1 t_. ay- ^ j 

— 4 # 0 

.oNl J-b>- £->_}<• ^J\ j*\ Jly 

Thysa- <Protura Jl* i*jJP olyb*Ji t_Jj Jw. *U--T J* 2a>-^j 

0 

Ji J] -ij <<_Ji «Uj»j Oura ylyJl Diplura < nura 

t ol*>x~i«3l <ol2ilpjJl ( Ji» Ljj i^prjifj ajL^s jt j j j! ( _/ 9 ^ ir 

y Syli *>*^*-^1 v_ jLpj ,Collembola (Phasmida tOdonata 

0 0 0 
ol^1>J1 lJ j i |*j^p Aptera ^ g t:,t 

SjwL^p ^Jj ^laJj Ptera —j 

. 1 J^sA^ J>- _ 

Class Insecta Cil^&aJI 4ijUa 
: Subclass I. Apterygota 4au*Vi iil>£aJI <il^a . Vji 


J**+ 3.1 I 4 JL* J-WjI 


oli j . j < 1 _ 4 j* 1 >*»-I 


Order 1. Thysanura (Brisle tail) : jjuill t-ulll ii|j *il_>£*]| <uj . ^ 


0 . 00 

Ectog - (^*lyl A^bjli s.lj^-1 oli . a^j-Vp ol j~*^~ 

-b>-y <JJUjl iJbJp UjU-iiJ Ojy < Entognathous iJU-ta jl nathous 
£-“^51 ( 5^-y» jS- jt A«S^il tly**Jl ■ l?a> AjJtpliil AiiJi *i/j O^sindl 

A~Jl>Jj A^iiajl ^ 1 aLi>*^ li^p c aJLap ^ ^ .aJLSp t _ Y 


r\t — 



»JjJ& j^>\ OjyaJt {j* Wjj i 5-JL-Udll JdljjJl A^^iJl 

Seg- Jii* ^Ja^j (.jZ <j* *AjjiJl jjr** •*• ^ ‘ J^' 

l$J .Epiproct vr-^-iJ! <iji ^ SjLp mented Median Process 

jt Jayj 1 -* . Lfc^ JjCo jt V*si^ XjJ Oj£j a* < ( _ yf *ai jl^ar 

4il>»2Ll ^ jt jt C~i-- jt (_5* \jlp- JL»t* 

cJaUJI jf L? iJl 0jJUl jtf>4; J^Jl jt J-*J1 <_s* jf Rotting Wood 

• Ojiil j>-tj J* jt ^ya-jVl jl 

: Classification * ijvv.tt 

; iji ^ ir^j (Ji V^' (*— 

: Suborder Ectognatha fill 9 Ij^i ( i J 

Median Caudal Filament <Jz^j i-Ji 5Juljj jkJl ^1 

. i-»lj ^y>v»L< ^>\j\ Oj^l ^ 

^Jd j- 4 Family Machilidae 

oXal>«Jlj oLiij?- .Jjljj V_\ AjilaJl oXal>«Jl .» 

Mach- < Petrobius ^Vl ^ Vjj *\ _ Y j* H.tfa.ll 

.U^p-j Paermachilis < ilis 

: Suborder Entognatha fill *lj*i ^lib (u) 

. Jai*iU.I j\ Ojjl J1 <y (_ 5 ^' cs* VJL^* f*“^' 

■ j | *r*^ uf . ^P A o . . . „ ^ al l a.Ja.-^Ji SJdljJl 

uM .^Vl ^ aJI>- i*4aJl iiJkJI Family Campodeidae 

. Lepidocampa < Camnodea Lf-U^-t L>-yJl Oj^all 



ja OWjj HJlUJI J*l£ Family Projapygidae 

■ Anaiapvx. PrQjaPYX ,j»tJ Oj^UU JJl 

djj*}\ jj*£j ja Vjj S~M J-*^ Family Japygidae 

. Heteroiapvx. .Tapvx If*. b»-f J*i}U yJl 

Order 2. Collembola (Spring tail) rjilill tpuill CjI j Ct \. Y 

iljilj SjjJl ^f» 0L1* JJuJp olijj ^ JUll ^ 

till ^Ip ' g ^li^cdd 

a^Jw? <JjJI aiyfc ol.*^l®lj«iJlj jW»Jl ( j!U ; *j _y>-S/l 
iij ysJJ SJU> j*^Jl frlj^-t IfJjis Jbj> V 

i-ilp ^JjaP i jl w JUX^Nl O^i O^xii 

jjlp 4ja~—Jl 0^**!! (J/* LfU*** *-** Oj-jJI <4j.Ap\jaJl 

jAjy II ja jrljjt 5£AJ fell f- J aJC-j J2p 1 j» jJ«Jl OjScs 

4-daJl iiUJI ^Js- JU>-yj Ventral Tube (i-daJl ) o^j! Sjdij ( t ) 

.apL*j 4a. / ?V oiL* jl j\ < 4**^cdLLl jJljjJI (jf’ SjLp 

. <C*pUl ^ii! P a 

.Catch, Retinaculum or Hamuli^li jl dLiv* (c->) 

^jip JjIjjJI ja jrjj ®jlp AiiliJl 4*JaJl 4 aI^J! ^ip 

. Rami _> ali> L~j Corpus esat-UJl »f^. J^t dJLiv j£i 

Forked Springing Organ or Furcula iJjl JjajJd jiiJl (_*-) 

Dens oii <aupI» ja Manubrium wcdil jtfjjJ! ^ iju- 

- l5 ^cj LdxJl AiUJI jL>-y Mucro ^_JUi.l L*j OLfiu 




3AjjA» ol»Ljk yuh\ i ( j£~*S3 Lv^jUdAiljj ^yaAJih ^iaJl (J-**"^ 

ijLJl '**_r*j <uUdl SjyJ! ^ i-jjJl «JUb olyto* 

i-sfljt-jJl o^JJ Ijl«_..!»■»t -lij jkjJLJI <U»d.l 

tijdsr iJ1_^Jl olwiiJl <Jj)\ al* cJ\jZ&- ^ law * 01 

^Jajj oUaA^ i_-jjljt C^J>P dJJ'ilTj 

‘ ^Lr^ jJa-* y v^ jl \oy (jfl-Jl 

.^jiji jj^\ ^>■ #joo j%j i jg * ~ P .il jh 

jS■ ilyNI J-wj ol*^ y (SJ* i-p-Uj'JI ii-Ail <jJ >\«Jla jI J\ 

. ijJUll il^iSl! ^ 4*JlJl 

: Classification ■ «r^"- n 


* f p»* w j J ^ll ^U^jl j^iw dll 

oUip- 1 ^jtJlp- iJljiu-1 t > r laJl cjtj jz+^J Suborder Aithropleona 


. LJ^- 

. Anurida., Pedura l^b>-t ^tj Family Peduridae 

# t 

. Lepidocertinus. Entomobrva ^lj Family Entomobryidae 

.oUl>- I Suborder Symphypleona 

. Neelides, Neelus L^b*-! Family Neelidae 
. Sminthurides. Sminthurus l^bb Family Sminthuridae 

: Subclass II. Pterygota 4aja-»ll <Lil^a _ *Lpl5 

. Division I. Exopterygota i^jU- olp-J : ^ 


ni — 




Order Collembola :Family Sminthuridae 
O^oV Imms jf.) 



Order 5. Ephemeroptera : j^U j : o 

ol^^*01 i_j>!^^ L?^" V U^3’' 1 ^U^-t oli ol 

.^yJjLSJi £^01 (j-* 4 ^■‘• ' Ajyl p-iH f.lj^-1 .ijy^ai 4jy*0< L»jUii*<l Ojji Otj 
J^>v» £- li>J! . U!Jl XS' j_y^ <«»jijy« Oj^J aJUp S>«X3»-^il 

(j^ Vjy- u^' 1 *** Jjl/J' jtuj •« **-j* 

<Jt* LS*-^ 3 ^6**• *^"Ji dij OjjiJl 

<51.1531 US' -UP-j Ojj* olj < )a .». ; 4 

Aa»*Jj jl AaIjJ A ... /ai ^ 

fill ^Ja-* (_j^ jjiiaj aL*ISJ| a^Ji Ajjj^JI '-r 1 j* dXP- 

^UJl jJUSl jjJaJb i_Jyd 9^^- 4X> ^J* 4 } j_5* l£j$* <3** Ud^ 

Imago J.S3I jjJaJ' j^jaJl 1JL* ^L-a 01 OJb*«j ^J\y a-ip ^jisu <Subimago 
o-ip jjJ| olpL. e-TP- yd aj- -i^t AiL>- 5iyi Ob i_jy*J (^Ulj <3^*^ O-^P -X*J 

p t 

Cloeon dipter- l$pl \j I Jo*j, < 3yu>JI oy»d U-Ujj till ^ L^jay ^-daJ .11 

.Viviparous ojVjJL yUxJi 0yS3 um 

: Classification ■ 

5-Lwsai a jXs- ^0] jvOaj Super Families JJLai Jj* Ujl #Jla ^^-Ir 

: l h- ^ 

Polymitarci- < Palingeniidae JJUai Superfamily Ephemeroidea 

. Ephemeridae < Potamanthidae < dae 

Ephemerelli- < Leptophlebiidae JjUaiJl J-^-iJj Superfamily Baetoidea 

. Oligoneuridac < Baetidae < Caenidae < dae 


HA- 




i Siphlonuridae < Baetiscidae JJbai Superfamily Heptagenoidea 

. Ecdyonuridae 

Order 6. Odonata (dragon flies) : CiUAfrjll : *v 

iLiai-ll y» Ob-jj ,<^aJi cli 5Lrfjli* cl 

***£■ 4juL cl ij < yC—i! (JyyJI IfcJ ^>W> cli <jLjLuJ! 

jLij! iibJ! oJla ^)aJ Ui JiJ L«LVl SiLJI ^ Stigma 5 *^>lj 
ij~£" <l)jj*Jl <y^L j^lj eS-lptf fj>- ^51 ^b-J! j»—~2 j <NodllS t_jyu 

. iLftP ^ ^ OjisJj iL>«j Silpj iLjlo (jja-ll jb.iCi'Vl Ojji 

. iillillj iJlill jcdaJI j^JLiJl cljy^-1 jjU- LiaJ jS'JLL) sjpLI! iJLld! aJIjjJI 
jl ^Ui ^ 1 »^^LL- iii L^Jj .aJL ctj_j>Jlj Hemimetabola ^yil; j^kJl 
iS y-Sl! p-iJl *ly»-l *L>-^ Mask or Prehensile Organ yajti y** 

• |t-££C>ll ^yjl da^ly y JL C J t ll ^lp ^AjJljlj 

Anisoptera Ljj y Li' aJIJlI cliUl ^ jl *Ll y LI ytJl ^Sfl ^aj 
Zygopte- 4 **^ y Li* «. gil l cjIjLJI ^ 1* 1 ^d^Lv* c>ljlyf ^y .ajj 
4 -tLJI cjljj'^l jf < 3 _y^~ll ^y ^jia« «'l 4JL L j&£- (jjjti ^y ^-~py j! < ra 

cljjj>- y~»j cLy jjll ( ya..,ll ^piaj .Aeschnidae ^y L i* 

Jhjj j^>JI Anisoptera Lj, yii ^Lil U* y ij^o y^JI 

y LI < Vr^-iJl ‘jjyil yl>- <Lja*-j «-d 1 j y- SjLp S^Jc* 

j*^L»JI lyjiJ L—j iLjL -dljj AjjyJI yaj Zygoptera 4-Jj 

ijlwSfl JLp (^JLi (Zygoptera) I414 ^i 3 lj o*L cLyaL Ua^ATj <Ujiil 

. £Mi c ll y* iLli jjJl jl ^L^/lj 4 

JL-^Lj! ^ ® — ^ yj ^jlyJ S-Ajjp cL-^LjIj cIj jyJI 

. cljJC ^}l 4 y« SbJI 


rv. — 










Suborder Anisoptera OliU-jll ( i ) 

Xs- L yij jt- <1*1*3 Jjjijt*!* jS- Ol>-lifJ! 

» II * , 

l'j~£ Oj-nJl <i>-ljJl X£- ( Jji^Vl ^Jj *Xa.i>C~» y <Jt»l A^Us^-Vl OyXij <4JJpli 
H ,.5 :t Discal Cell ^b>Jl ^ <J»J1 <s^ai a»L«* 1 * $;..> 

. Supratriangle SjjIp iili» *sjX lj Triangle iiLi* aA>- 

Superior & Inferior Anal iii*- 3 Js-!j SjJljy Ob^ip Obs*-OIJ-V jIj ^JUJ 

J> Aysai oljy>«U .i*ii <Jj1p tgli Ut Appendages 

: i-iS/l JJUdiil o U_Uj Superior Rectal Tracheal Gills 

. Hemianax . Aeschna. Anax l^b4 ^ Family Aeschnidae 

Crocothemis, Cordulia. Libellu- l^-Us*-T *jbt j+j Family Libellulidae 


Suborder Zygoptera : CiImUjII ( 41 ) 

X& OU^j^j J1 ^Uij 

1 ■ » j«» ; **»~j[/M -ex- i3j» jJl Ij^Tj OUijiSapliJl 

£JL^' l 5^ o'* <?r ^ £jj ii) 

.Quadrilateral **jy *-X>\?r 4ja..»i Discal Cell SjJLpIxJI < 1*3* 

JJUliji J^-Uj iL>»;j iLyl* jJfcJlj <frj± t _ r AXi 

•.ih\ 

Caloptervx Diphlebia. U^b4 ^ Family Caloptervgidae 
. LsstfiS >SYntestES If-brl pjbt Family Lestidae 



. Agrion t Ischnura lp.L»-l yj Family Aerionidae 

Order 9. Orthoptera C*\ (A) 

Locusts Crickets Ji>J! Mole crickets jUdl J—Uj 

. Grass hoppers J»UaJ!j 

jl jl aL* \S" oj^S" AJyil «Jl6 

* * 

J£*jj »)Jj ijS' Prothorax Jifl I SjjJuJI iiJUJl *1^4 

* 

.'jjU' y \jS lej*- Jp Carapace 

J>\ (Vfcjaju y iJic-L htj ijJup cjLi#js4|j »jU-j 5^5*" <41^4! 

<L»L>NI y j! Oj^J 01 (J-^p ^ 

^ij < <0?tijyJl j / r » ( J^l^i4 ^Uii ota Tegmina ijjJb^ 
i_40>*y ^L>Jt i*l>- Costa .^11 iiyS\ 0_^j ^»L«N! ^Lv**JI 

p p * 

a>*^-N! 0« UUi < ijj^>dJ jL»pNI 4>u^-Nl <_■■.*?''yj 

4. 0 .00 log»..r^j Oj£jj uJW! jT ^JliJI ^oj«Jl 

(05^^"./^ Oo-gA^j ( j s <oiUOI L*Py Oy£0» ^..ja l l 

Igjwsj Oj^J 01 US' 

•jjAll T-y—'i\ 

P . - P 

L/ 4 ^At>w5»\j 3L»Ij £->J 5JI ^!jNI ^ 

Lf/$^ £TJ0^ ^»Arf '^40! 4li*Jl ^ £Tjj^ < Jkjlji^jl 

^>-1 jJl £j|jJl 0^5\JJ • 4*_-l0l 4 JLL 1 J! y ^04.01 

<j» U_~> Acrididae (_j<Cryllidae (jJuLy>Jl ^ N_y£** 

. Gryllotalpidae <jaJUyLy»Ji 

4...0aJl ^S""iJl (iU_J! ill) f t.>c -l ^a-4~; 


rvt — 



< JL» ^jPj a^wai \JIp iv>-OjysJl ^ Wjj <_y^ij < »>i.id?li 

i L^*Li^-I ^jip i.llj . * ij. >all f 1 ■ jC-I jA <jJ' S-iA ol li .^g j*JbT 

iJl^>-L LI L*j_»P >* *j j 1 ■ < tad> j/JJl ^Jp . * ij. /*ii ^.Ljapl j*&ju libr^-U 

( J*-^)I ^JbMjJl ^ja..,Ji Jl»«jij 5>*^-Vl 

y ^1 p aJUJI a Jut dlyi- obLl AyJaJl iilliJI jl Jujliil aJLLJIj otUJI 

• Jp U$J jj*Z* ij- 

O ^ jl JU:t J>-b J.^ip ^ jt oLJI Jp cjiy Uj ,>Ji jaVI 
iwA-b>«j ^ j oLjy?- jjJ] i aj yjl ^ LS"t 

r^' c> il.l£3l Sj«i^JI ( *jp ijj^>JI £^yJI ^JpM.5 L5^ 

• aJ—'U lJl ay^^-N! j-+->j 4>«J!^*Vlj 

: Classification uL|JmuI1 

djJ Jjk 1-“°“ Lf~&J •“** f^® 5 


Suborder Ensifera a 


djki dj£jj Filiform ^jk^! £^Ji y }»±zJi\ dj ol j-^j ^a, 

<3L* ai J^J a!^ t_5* £-•-‘■■^1 j-jaPj Jjkl jl 

:AjSfl JJLaaJI ^jlp J-k-iUj 

,<L^kil jyill ob olklkili iLvai Family Tettigonidae _ \ 


A LvO A. i l a La 0 i v M i ( JaP 1 £-,Jl .Ul1»J! <q>£aj iLjk Ojyi 

a a # 

<_/*** t_5* A^L«Vl 4>»^-Vl -X»j A>»^* ^Jp lSjsMj 

•^ > *i^i*J j**>/^l (^L*Nl ^bfjl i T S'\yj <5>»^! ^JyVl 

-TVo- 



A 1 ^2 ,jti iaJaAl jj>c3 ^JJl 

^ i>-LJ>l Sijt*i* jS- . Lj jij jJ^-iJl ijjJs^* iilii 

j^J.1 Oli~*ts" OU^oVl ^y» la.iig A 1 ijjyJl ^1>JI 

( ji»Ull OU->Vl »JL& ^Ip ^UVI ^U^Jl iiU- jj \ j*j j-Udjj 

«j^ oilj ^jJ) UjljSftlj UyL iilijJl SJlliil 


0 

. L*J1i i*<»L»Vl (jLJl ^Lp Jl j-JaP 
Phaneroptera .Conocephalus Lf-brt 


Family Gryllotalpidae jU>JI <L*ai _ t 

£• (J-ia <^»\^- tw..jTly l$J liiJjJj ^ILvdiJl sj-fc iiyt 
i jjisJLi ijj* 0U**tj 4 >*L~*j «L*i^JaX* «L*UVI ^jjr-jNli i aju }& 

0 fL 0 0 

. AajJjia y ijl J^PVI 

Grvllotapa : j 

Family Gryllidae JJUJI f 

t* ( J5" ^Ip [£Aisjj iiiljJl ^UVl ajlp aLs^jill «Jl a olJbfjj 

olyi?JI J^cjj 4j <j\\ jl ol^ ^ l^iilvaj 

• jJ-ip 4j*^j .yi>JJ »Jjt> jS- iy»L»Vlj ^aiJJ »Jbt A <LiJUJI ■ f J-,/a 11 

<L*L»Vi L$J>li>“l _i]lS^>-l ^-jp £cUj UaJ jA J.i.sl'l jjl 

J dXw iljji 1*5" <OL-Vl ^ Lw» A 1 JjVl J^aJI 

<5L~*_*Jl 2il>JI ,f]liK2>-l •Alp jwL^ajj < ^U>JI 


rvn — 




Family Gryllotalpidae 
movlmms jf-) 



Family Acrididae 
(UoYlmms jt) 
TVV- 



Family Gryllidae 
(IloYlmms jf.) 



Family Tettigonidae 
nit - Blatchley 


jljifclj alajJj < ^b«Jl Ob*! £* (Lllp ^-«jN!) 

£ jL * 

-b-Uj .Cui Jj'i/l kS'&jh J/J1 ^_JlAj C u 2 liyJI ip>. aJL ijll 

9 

. Oj-^aJl jlJ-^sj -UP jkJI ^ykp £ o Ajjly, baj/* bbj 

^ * 

<JjyaJI — SJL^a^Jl . 4^*L*Nl Jsj-jll JU j*jaP 

» Jjpj 4*^ ^*£*«Jl 

. Grvllus, Liopravllus lf-.br-! ^jb! 
a!yrJIj obUaJl iL-^i (Jji Superfamily Acridoidea _ i 
Family Acrididae: IfUUai p_»>! ^j 

j-Ua»jj a^-al—• ( JJba* ^ybj al^Jlj obljojl ( J**JUj 

AjiUJI -ApuiJ bbjl y ^^ijl AjJJ^Ji 

^ A*li f-baP-Nl »Jjb ^bf«ll (^-UflJ.1 R ( 

. A-bb \j\yA lib-! IfP ^Uj bUJjj 1 of ^ 

»JU^> £-a»J a]^J . ^jNl AyJaJl iliJl (_j^W ybf’ -bji 

^jiS" \f^* 0Wjj f A-JUaJl A. : . t « £ jl oUb..^ aH y ^ Ijj! Aj^J y 0 \j&S .Jj jA>JJ 
lf* ; - ^ > jA>- ^ A *y L /h^\ £-j>ji • b-f-J b-jd £jjj Olykbj 

Lf" 4 LS-^bJl ej ^Jl jji y^L» y^ yjj ‘biJ «->Uj IfJaJj yj^\ 

y Ajlb'bll aJjJl jij\ y yj OLUI ialLl y «Jjij 

. i—-Ull Aj ^ 0 }\* le>\Jo -Vi 


Anacridium. Schistocerca. Locusta. Euprepocnemis. :lf-b^! yj 

Acrotvlus, Aioloous 



: *ji\) ifij • '' 

Order 11. Dermaptera (Earwigs) 

^i) ^UJU j*i t-\jd oli a>*33 cJ\jL>- 

<3ji ObJjlj -^ryJ Oj^Jj Ligula ^^Ip <u^Jl 

iJU ajJ, W- vl.^1 i»o»-^l .Ua^ jUi^l djJ . Superlinguae OUJl 

ij jU 1 ^ Lj Uj1 julp <j■ 'o - ^i ijJVjLP U1 t 

.^l^jS/1 j^sjo ^ i>Or^n ^.Wj - 1 * <Ujta a jj^l 

^1p oOj^J l* tJlpj 4^-j.iJl OjyiJl ’l)^ ^ 

< S.5 j>-y> jS- j\ aJV — *-“Jyi3lj ilU*^U jl jl) Jai^U 

# 

j' l/V-J'* 3 jl>^' 

_ 5-iSl ^>- 4 ) 4->l>- (_ylp SOllj ^V! Jlajj ,_5* ilAjNi £-# 

Vj . 1 $.. ai ( _ s 1p A*Jju 0* £jlaI~J ^>- l$j JJajj < gJJ^J 

la..».ij £jij yQt Jai^il ^ V) <L»lS^Jl ol l j£' *_fl-Ls>-o 

‘—’U-^Ujl 1 _ l yJ oU^Uol aJL*j Ajjj>JI .Ajj^>JI 

.ii*- ^Jlj>- j>-ly 5 ji^i\ j^o 

l* J5" ^ LS $i Carnivorous UJlS' iUlS^Jl oLj^l 

^jaall 0U.5 {J “«UUll ^1 p UUlJ! LjJbLflj 

•t-jajl yjti US' i»*i^-N! A. a .j y~ Lfci 

: Classification 

: US' ( JjL*a* aJ^j S-J^314JLfc 

<y.j& J3 <L*IS' O^yJl -«_/► J-m jlyl oli : Suborder Forficulina 
. Jai^U ^y!j aU*- jZ$\ Ojyii I . 4J y* SjIp i>Cs^'i/l _ 



. Labidura ^1 Family Labiduridae 

. Pvgidicrania j*j*t Family Pygidicranidae 

. Apachvus Family Apachyidae 

. Forficula pj»t Family Furficulidae 

% * 

. Chelisoches Family Chelisochidae 

. Labia Family Labiidae 

Bats J* oLLiiaS" : Suborder Arixnina 

. i_,JU<9 0yiilj jS- 0 ( Js- iliiai* 

. Arixnia l _ r ^r Family Arixnidae ^ iUai 

.01 jJ^\ ^ oLLilaS" j~*j : Suborder Hemimerna 

• ^ jS- . iolp LgJ yf* 

j* u -j? r Family Flemimeridae sju»4j *1 J 

. Hemimerus 


ckAj ^ 

Order 13. Dictyoptera (Cockroaches and mantids) 

(J 5 ? - IJIp jU-Liv-Vl Ojji 
0?^*' •jsf oliiyJI <Seizing Legs Lf axl\i L^. vLVl j 
Teg- L~~j .J-3 p o ^ Olxjy 

(^Lr! Costa ^g*lskJI JyJI 0 _^jj < J^jJl iLk^w*j mina 

£0»j U5" LS «j4a]l I^aOsj oljydl 4>^*-Vl 

-VAN - 



iuLJi iiUJi aj^ i ^ijfjl a^j Oj&j 
^ y <Li£*A>j Ljlsr jjPj i --~£ /jUI ^ jLLJI aJI .ILOaJl 

i^ai ix>- j£$\ Ojji .Jl . Styli ^ ***<»l*M aaA»J! 

o . »11 jl ■ ~ jj - a]\ gA.japf Ay^JI ®*AA 0^1Jj < ^i*jl SJb-Ap 

Oj£j \ j .ja» ij OljJaJl ^Lp 5jJ jL* < Ootheca c^ 1 

J» A J* 

(ji-J! ^yiNl £-JaJ ■ c5* ^4 -a**j ^y a-JIp jl A**^^ 

j ;| - lp \jJ>y4-P ^1 1 ~? ■ « I I ^ A*#L-^^/l 3 -AaJ| L^> \j£j AmawS^ 

iJl>- ^y ^*>Ljl \r _ "l ^L*UJ cAfj_p- (Jp cr^i -Lsb^l 

•c>^' j^iaJl J Jvai <y>- U > r a- C^’ l ^ 1 urj Jj 

. k~Ji ^y ^'j J~»- IgJj 

: Ut^J t^i •■^* j®-^J 
Suborder Blattaria Ij*aI 1 A^j j\ 

{j* (j*[ ls**” **- s ‘ 4A ^ ^UVI jJUail Or j -^-®j L$-#j 

Fenes- a--1—>- a^ 2 Aj ^ ^ 1p l^ ob-l^r »>»r?•* 0^ ~ I* - * - * oI^jup ^ 

a . c 

A*«i*]AJ <L»L-oJlj *(.L^aP^i f”^" 4 - 5 * ^J a s~~^ A...OH tra 

. ^UiaJl C -~44 ~ J Ajy OL-*t A. ^ai ^jaii .» jS- AyL»*i/l , <»?j -/all 

. Periplaneta . Blatta. Blatella L$*-b4 ^jbt ^j Blattidae SJLsai 

Suborder Mantodea ^ij 

^ j^J aJ Uf — > oU*«p jJLyflj! AflN.y ^Ul; *y 

jl <1 )U»a< 1 ,_j*-J A-saijjtJl , i j0Xa\\ 

yii>iil <jSmj J-*-Uj Mantidae aJL^* Ig^. .X\jj 

. Mantis , Sphodromantis : lf-U>-T ^a\ ^ olii^Jlj JaljaJlj 







: J*ul! ji ul>1x1 i A^jj . \ i 

Order 14. Isoptera (Termites) 

^1 jt\ ^]p ■ ■»* 5 oj Ja*> <Uf-L«x?-I oi 

Sterile o'VU.iJl ^ i-A£ £• Reproductive Casts JuLtj 

( * * 

Oy . iij5v* *WJjli j»jiil f)y4 . ‘CsjJuJI Casts 

fr * 

i-JLiP iUku~* iLA*Vl iMoniliform jU-ix~.^l 

(jljj-tJI -tip’ <_<- aaxJj <>■! J>\ -Up <Jy ^ 

OjjaH . IJIp ^JjSp £ J>\ • “W? y c.*ll (jjy«Jl l$J 4.1 .a*< i-z'U'Vi JjyJi 

^y J-& ji 4j^ll ^j~*Lx!l tClapl . l-l>" si jy&* aIjIjJJ A*^-jJiJ! 

j-J«j c^l J&- ^JIP jJfc ^j-L*Jd jjiaJlj JL.Aflj) *_}Ja 4 ji la..,.,-j j^laiH • 

. (iaii y 1-tP- Nymphs A-jlaJl y S'j y 

:AjS/ 1 ^<1^1 ^]p ^yajjVl AAjUs .Jo.T.ttj 

:Jamjj The Reproductice Casts ^Liliii! ji V^all' jljiVl ■ Vji 

: jljiVi / > 

a>*^-I LgJ 0 \j — iS^iil _ iUl) _ iiftiaJJ jly'iA y&j 

£Jj ^ilj UlsAi 

# * i * 

<JuoiSj *1 faS .i J Sywii fl^iiJ dJUb ^tu 

oi^ j~®Xj_} ijjjlia yy£xS yuJl y (jjiiVO aSsJI! IjLij fcll/y 

.^lijU ^\Ji\ y fCii ydl SJP iyrj ^ i'yVl 

• j^>»>«JI« j~S j <L«li 

:^iuyi jljiVl ji 

y^j j>- jl iSQil jl d-Uil Oy -Up ilyl ^ ^yoj 

-TAt- 



j! jl^jlp ij JLaJ! o-U* jI_ yf ^aj . l$i*A ^y iijliail 

O^-xil .Ay.w.?^Jl LLid.i jJbfJi .f.Lai>-l 

Uj>>- tbiapVlj ^tllj 4.^ ; >«Ji «Oi3l .ii>rA .,<a< 4.^” 

l$A» •At-jJj . iib.Jl 


Brachypterous Forms ^LbJI H^jaji alpi /( 1) 
. gj Ijsil -LA JaJ L«J "V iJp>v* «j~^a» isOj-t} 
Apterous Forms ox^ajjl i^ax aljjl /(^) 


Sterile Casts jljiVl - l^jU 

IfcjLsiaAl 4>^i>v* jjp olyi>- oVUulJi ( J^-Uj 

■ ^J " ****^j JLp jjili j^p »^.Uj ^.o ill ^*jA aJL^Us)! 


Workers CiVUAll j ^ 

<SjA 4C-aI» w- L < 3X « J-A U.JLi>- <iiS\JaJl ^y bJA j£*\ 

p p 

^ 0^1 ». « . t ...i. ; ij bL-»Uj (3LtOL jjJuJI Dl^aJl jl 

Apljj £•*;>- ‘ iiluiL iJUuiJl . ClLJl 

A 

. ijlij'Vl j- 4 >-j flij 4_^LaiJl 

Soldiers J^aJi /r 

<4?xb»!j i>-jJj 0*^' (* J r* 5 “ J 

: Olp^j JLy-jj 

Mandibulate Soldiers ,^la a^bjl ( 1 ) 












Nasute Soldiers jgJI ula agJjJI ( 1 - 1 ) 


^ >*-3y 

Aiiai* ^y* iij\b Isj-jJ1 SjU Ifcjljf SjjiJl t-\y* ijiJUa)! 


Classification 


"t5* i-J«jjfc 

. Mastotermes Jl»-U | _ r i>- V^Jj Family Mastotermitidae 

« » 

. Hodotermes. Calotermes pj*lj Family Calotermitidae 

. Psammotermes. Teimes. Acanthotermes lp.b>-t Family Termitidae 

JJ) uijUll J*ill />V 
Order 17. Mallophaga (Biting Lice or Bird Lice) 

o L l. a . U^ ' o! 

.■ **Vi <1* \jS . 4, W^ .«.< t_ ^L^^p* *11 . 1 

.^yil! p^iil .Lia^- jl Capitate <w-lj D^sJ -tij jjip- © _ t 

j-luaJl .iyl iyi-iJl * (Ir 4 

u* £* Ja^j’Vl ji j-Uail t£->lj 

^jlc- SjjX^ail j^*i!l jt .SyL* ( j~ LaP jt oJb-lj 

Cf-J ^I ^b^»- ,Ji ,_r-^y i_r^ ! J‘ y-^ U-^L l>j JaJ\ £^JJ 

jl ^vU>JI Cjljljl'i/lj *i*^**^ ijf tajy ^ 'Vj UUj 

• j_jiaJl <^i ols^^Ljl iJL>u 

-TAA- 



Order Mallophaga 



Family Philopteridae 



Family Menoponidae 
Imms jt.) 


Classification : w 


: JL US'* ^)1 i-ijil oJl»> 

t ^ Oj&s jjJl XJ^J Ojji j-^Jj :Suborder Amblycera 

t L&Jl . £*>^1 i-ail 5^1*11 .iJj^jii! ^ *J& Oj&j JjSp 

* 

Jj'UaAJi Jp U+ «oaj ^P O v >L a .a^ . JuaP 

: 4 jV 1 

. Gyrop us t^bfl ^*!!j oLJliJl ^Jp Jiks Uilytj Family Gyropidae 

. Menopo n l$*-Usr-t ^jdj j^4aJl ^^Ip Ji)a3 UpI ytj Family Menoponidae 

di^iJl . JuSp o _ r JLJau^ jUia-Vl Ojji Suborder Ischnocera 

l j-sr«^JU* ^ijUxilj j-p a-5vaJ1 

: LjV! ^Uaall Silp 

Gonoides. t^U*-! ^jdj j^iaJl ^p J^ks; Uolytj Family Philopteridae 

Xigeurus 

Tricho- Lf^b^l oL^iJl p Jik:; Uilylj Family Trichodectidae 

• dectus 

Order 18. Siphunculata (Sucking Lice) j^Wl JaUI 4£j j )A 

Anoplura l$Jp jikj jlT j*j 

Oj-*}) .oL>X)l ^Ip olJLija.^ j J^>C L*jJP ojjX>- 

< <L<P P — V* ^gil-sP O^i j£* 4)3.. „ Ji i^jLujxjl jS' jl 

^lp ^ f OLw*l CL. Aljjdl ^JLL ^4 j>*J 

IfLj L-J V y dj£jj y?\l\ uJlill y ^Jjl f\y\ .Jjj&di 

ij^u SjjJLoJl JsMi f*-*)i 


n. — 



Order Siphuculata iyj 



Family Pediculidae 
Imms 





Family Haematopinidae 




. (_£Jl ( Jp 4jj.X*,a\\ j^AiJl • ®^.J* *—-JUMj JlP £>■ _ 

sjlj £* j^l ^sJaJ jf' vry-^ Ljail 

J Wj oUj^Jl j^-JLiJj * p,— ^ «J1 j**l’*t ji*Jl ^a! ^Jp J*^ »z\a 
, SJLlSJl aJ! Jjy**'^ jl y -wj ^>*^1 jjaLaS^I Jp Ai^AsI! 

: Classification 

: oui jjuiJi j| ^ai jja i Vj ^Jb- 

J jLjw Jl L>JdJ! oUJ>Jl Jp l$pjt Jiitfj Family Echinophiridae 

. Echinophirus t^LL Jj till 

lg .„bj iJLJJl Jp l^plj Ja Jagj Family Haematomizidae 

.Haematomvzus 

Jjlj i,LJVl oUJJl Jp 1*p 1J JikSj Family Haematopinidae 

. Haematopinus U-^b-1 

^ * # 

^aIj JLjlj LiJNI oUJ>Jl Jp t$pji Jiksj Family Linognathidae 

9 

. Linognathus 

pjfij <jj>-y\ oU-tfJl Jajuj OLj^I Jp JikJj Family Pediculidae 

9 

. Pediculus l^Ua-\ 

: Caa^Sll A^Lau CilIjAxll kjjj j \ A 

. Order 19. Herniptera (Mealy bugs, Scale insects, Bugs, Leaf hoppers, 
Aphids, and white flies) 

^AjjJlj Jl ♦tjljj 1 ! olisUai (jjl tijjJLflil oJ>>dl < JL»jJl JjJl) 

^ Wji (J-Ai L1 p ^LVI ,j* LWjij oilp- lj oJ^>- - (^jajNI 



Suborder Ho- ijJj) <*£ j ^ Oj£j ot Uybj ^lWI 

je* U \&y v .is<3 ijApr «L ai Oj^j ol j' (moptera 

g. * 

iitt j»JJl frlj ar\ .(Suborder Heteroptera yc- kJj) 

^1p Jl -uLlJl (iyjLiJlj c5\a! 1 UL?-tj •w’l* 

4j_jLJl j Ajj j jail Aj Jt*P 

. *>UIS' L. j^Jaxll . <1^-1XiP ( J^*iJl 

L^X* '■ ■ -XjIxU d j t SS ' Xj4aJ^ jl oX& ^ .J! 

* « 

ol^Uaij 

j^iaJlj 4-j^AiJl 

. 4J ^ Jl 0 pLjsLpl j^?xX3 *til 

: Classification uLu^iUI 

: cs^ i_j» *•** p—^ 

Suborder Homoptera AaJ^VI ^Uo* CiljiaJI . i 

(_s^i u*^J\ e-Usxili j^aXj ^ ixlx» ap^*jv 

j-j SJpli xx*s < Opisthognathous Type ^UJ I ^.J l <^>- 

i i*J Ip Oj^j X*j iiLLXj aGula 'l/j^Ji a2|j:< 

# « 

^x*x> X* jl ^Jl^- aIjL* a>»x»-NI lijS-s? Pronotum ^•L»'i/i jJUaJl 

l» ijibj dJ! ^ji ^iS"" ijL>-Ij ^>«jjXj jjiaxJ! < ( JjSp f _ \ 
o-U- Sji^J lj)i> 5 j^(j oJla ,^.>ii)j .*^>C*(S^" 


Ix^jL ( _ s 4 ix jUxjx.1 0 jAi : Series Auchenorrhyncha _ ^ 

I y v-y*** J^- T ■Jj> (_S* e ji i ^ 1 ^»l> 

: Cj- '^"* * c5j* APj-fc^l «XA j»«xU iiajxdl ol 


-r^r 



:Lbj.ilSLJ lUai Jy Superfamily I. Cicadoidea 


3jx! ijiliJl aJLaaJI i kjlZi^S" Tegula L^j 

j _5 a!I s-Ip\> jup < 4^*>- y&~ OjJu (Pedicel) 

s 

2 < 1 A cJjaII (la .^ij J^p L*jE ^«L*V! 

L^JUarf ^S'Xdj »_/*“ * !■ ■*■$■ ; ■'.,i c -ii -UP ^-P A 

. aJLsAA* aS^ y**i« A^iJUJl Isii jd./alL 

:ijVl ( JJUdill 

. Cicadetta, Cicada Family Cicadidae 

« a 

. Emposca Mepholettix. l^-b>-l jlods>U* iL^ai Family Jassidae 
a. a.a^JI oLialkill iL^ii Family Membracidae 

. Telamona Vanduzea 

. Trieophora. Aphrophora ^ Family Cercopidae 

aJL .at iiy Superfamily ll.Fulgoroidea 

^—p>- j-JaP tUiapt jy^ idP jlw.. U^ VI Oji A»jWI aJL#aD 

* 

A^Ia'VI AiUJI S-Apli -UP AJaJLaaJI 

i 1 A Olij_ a)1 J&cj . Ja_>«; <3^ A^cst-VL A>-^j V .^U'i/l ^Ls»Jl1 

ajUj>J 1 . ObwpLi»j oliL^ls ^la.^^Ji Eii2 A 

. aS"" j*Pj jJUaJI Ojiiixll 

■r*Ji\ jsuili 

* 

. Phenax Family Fulgoridae 



Suborder Homoptera 



Family Aleyrodidae 



Family Diaspididae 


Family Pseudococcidae 


(^ Imms jc.) 




Family Aphidae 
mir Davidson^) 



OV»Vlmms .,*) 


(\A^r Berlese ■*) 



. Perkinsiella Family Delphacidae 

. Meienia Family Derbidae 

. Oliarus Family Cixidae 

\jL>-l y* Ojwb jUooNl djj iSeries Sternorrhyncha _ t 

f. * 

_ aIap Y _ \ jjl < i__jIp ji a-aUV' olii /t Jb 

_ : ijS/l JjUfliii J-Oijj 

# f 

. Pseudococcus. Coccus. Icerva Family Coccidae 

. Pachvpsvlla. Livia . Psvlla L^-brt Family Psyllidae 

. Dialeurodes. Asterochiton ^IjFamily Aleyrodidae 

« * 

.Eriosoma. Macrosiphum. Aphis p-fclj Family Aphididae 

Suborder Heteroptera 4*j*Vl iUi* jjt OljAaJI ijjjj (lj) 

^jJp ^|«l,a l lj < ol-jd' ijU^P ^lp 1 ^o'yiaJi 

AA 4 ^"-i jA*iJ < oUj-j-J'j 

<^i W 4 ^-' • ^ ^ U-A"J ^ W -A* j • ijUail o' j±> J1 

Jtlji" j-iwaJl t^j Belostoma <dUl iiJl ; lg--^« j>- 

. Cimex 

(iOP a)U- ^Jl LJb J&jb JA ^/v. 

j>-Nl Lj^no . AjUaJI .UP ^lp "u-ij-^P Iav?j «aJI^a2»*I 

o*AP-\jjJi d ^^ ^ j ^ * ^jIjC ^wVaj ^ ^ eu* 

*^*p tiy jaS/ 1 ^_jip OLJt-Udl jj ;h 1 t-iyiai' -Up i_iUA^ 


■ Oxycarinus L^L>-I ^ Family Lygaeidae 



Suborder Heteroplera 



Family Pentatomidae 


Family Belostornatidae 

(1M - Morrill jt-) 



x\a — 


Family Cimicidae 
O^oVImms jf-) 



. Nezara yj Family Pentatomidae 

* 

. Lethocerus iBelostoma) 4-*W y, Fimily Belostomatidae 

. Cimex 4-W yj Family Cimicidae 
Order 20. Thysanoptera (Thrips) : /1 * 

. <IaP \ * _ *1 ^y Cij^xZj Vi OjS . 2 

(_5*J 

Ji ii y* LU- <oJm y ^_aJl t\y\ <S 4b 1 4 14 

* 0 A 

c i_j J^aS\ j yj .aP y* SjUf" ‘o^ i 

4,-x.jav? ^^4 SJpLJkl kiJLaJ! ^jsrj ^-Uj js^^j 

dJL^H (_jn< (aJLia A _ T) 1^iw> L£j L~Jl. 5iii» 

^•JLll ^^Ia.- 11 4A.t.,ll dJ-dl v*4>i iS apL-XI 

.Alip i - ' y 4^ y £\)j 0 *aH J-^dJ 

L»^ ..an,) AiJliJlj ijbJl .JjijJl iia 'JT^" 2^1 all 4liJl 

Protruded iliil «uie ^.^S"^ ls ^jj jf ilip <j> <^ j&j ^Jl .1.131.WJI 
Jl b* <uS3j i>-lJl tUl j.awII )JUb y^hjj < ^LkS^Vlj ilJO^J 2uLli Vesicle 
. AaliiM ^ylp ^iJ.1 y 3_^*>«JI -tP-L-j ^jJl laW./J ^jUJI 

0 * * f 

]j^- <jii>«Jlj o%i?r-Vl .yjjv jl Jb-lj i_-jl?x4 ^rjlj 

Jij <ii Jjb (J»lj>- i J& ‘yS J \j&v> 

lfi>.^-l a>»^v 4 il jt\ a^-jj j5j y*i ^ ^ 

4s* j - ' a ‘ a 3 '^~ >r .y < ^3%s>-Vl a^jJp 1 ^..ja^.i uij iUv*«v*^ 

' * a 

<j*J i u^‘ lJ* >yrj ^Ji J* ^ i>^Vi 

y jtS ■ 5 - k - p oi^* {jf* ^ 4 i4 £_jj ^ yj[~a?- 

Ajii ^4 dJ.~. t: i ^jaUJI ^L>»li i-aUVl iiWl sJlpIj y £_/*j 

-- 



order Thysanoptera 
Suborder Tubulifera 





O^eV Slorer 


t.. 



jjJaJl .oiy*-y 0 jj aH ^li>*D A^iUJl aiWI y 

IjLj < jiUI ^ "Lj* Jj^Jl ^ dJJjJj iUWI y j jj^W jt j^k< 

: Classification 

: ir-ti'j ^i a -^ A p-*" 45 
it y ^kJl J»j> Suborder Terebrantia ( I ) 

y y^Jj <y ^b ijUull yb^ 1 * ^ J-^mj V'**^ 

il$j 0j& _^iJl yj . i*UJl iilsJI y ^yllJlj 4ii>*Jl y JjNl £j**i 

3jf JjIj^II y Aa 1»JI i yj[ ioX* jJtr * ,.ja> j£- 

yj* <J\ <J* -^b ijjr* <3/- y^ y -Uji olLJ 

Thrips, Retithiips. l$~.U>-t yj Family Thripidae :l$JdUai p-J yj .^taJl 

. Limothrips 

Vj JSUJI yyj\ y J»jt> : Suborder Tubulifera (y) 

ji>*j ^>b3 f-Uapl jS""jlil N US' t yui ijU’j ill" J&ry 

# * 0 * 
yj . i \J>\ ilU; Jip-lj (3 y ^U«ll y y W 

Haplothrips, Gvnikoth- \_g^-U>-T yj Family Phlaeothripidae :l^UUai 

.rips 

: (d>*ll Xudj J^lll Xwi ) A^l^Vl AjSjw CiljU^ll A^jj j T \ 

Order 21. Neuroptera (Ant Hon and Aphid lion or lace wings) 

jUlsl^'Vl Ojj t ij>~j ^U^-l olj < 3_jl 3 y**p <Lj^ 11 «»1A ol \ji>»- 

i j! I OH jl l-o ■ -. 3 * ^P ftljS^-l . *LyP 

b y i-iUJI £« U*UVI <jUp5 iPUp 

i»»i>-'yi (_pb*j U»/uU.l dr 4 -OJP ^j 3?-J ^ Ja..^ 





\ • . ( JaC- o J\ cdj OjJU^Ji >i>-k 

Ja_ui\ £jJl y> <*jk* olijJlj J>IS^ j^iaJl -V^ pT^J CjU1>- 

^jiL^ ylil £jyS/l <*JA» jf i->jli |*i p-lj^rT oEj 

•*>► jd>A»)l -jM J* 

: Classification d^iu ult 

: Ua 5-J,51 «Aa 

f ^yW Ojj oli 1*5 **jB I Family Chrysopidae 

* 

^ w>U-j j0*)1 jjii ^ 

■ Chrvsopa : tg~»U*4 oU*il (Jljj^l 

(jr ^jj £-Ua-l jUju^^I Oj/ : Family Myrmelionidae 

cMj. ^1 lS-53'j ^^ <s*^ 

. Ceuta 1$-*U>-1 . #^»»../> 11 ol,2s»Jlj ^^Jl ol j^~ ■ C ^ l <+**i -&>- 

; J\j ^LitjiII) Wv» Vij /"“ 

Order 23. Lepidoptera (Moths and Butterflies) 

JlSCiNl eiJUi* j>- f, —i*Jl f-'jsr' 

. Jdii&fc* (3jJaj Lflpljil ^ ji£ ^ ^UNl jl>-U>Jl . Ol^JNij 

*jisijp- ^^p #jLp a_~.*,51 j*-ill p-lj5*-t. ijJlp jl ^ —S "jJl U1 aj^1*51 

all s.lj^-1 -tij ^. _- Aa.<.. ) 1 ^jj^aII jlji*! ^jA Oj^Sj l ji a ^* 

. <Jb>x<■.'a,* 

Perip- ^ia^l ^jJl CJ* Euriciform SijJl .^\j j^kJl 

l* 5 JuIj> p—s>Jl (jt'W ^ J>i!l *y>ry jr*^. <_5-XJl) neustic 

Ajl4*5l ^jlp t^Jjl <...»■. A4 I . l l j,jJ»i5l (j* ^Ijjl 4*~3 jJLsaII iS Ijp 


^Ijj! a-A.*J ii< A _ \ ^jA A.^a.ii jJ-ixJl ^s* A*iUI AjLjtJlj AjjJ-saJi 

= >> 

<o,i <r o'JLUJI J& (Pro-Legs) 3^k» a —+>-j (True Legs) ajjJ w» 3iM‘ 
iij^i J^Ijl ji ajjIp U Coarctate aL£L. j^JUl <L>jli j*i tljsri oli> \ * <1 

. 3j oL> ^ aJL^- ( J>-b jl ^ 

: Classification i ijwn'iU 

* 

^L«Ul jl^.>»JI < - A''y ^lp A^O^-Vl A^iiA-J^J .«./a~'l 

:oLjj aJ^ ji ajjb IT* ^lpj 

Suborder Zeugloptera (*) 

^1 5 Li ^ Bursa copulatrix ^JLbJl 

aIaaJI Aj j+a\ I_ii>- 35"" £-*>%A 4>tZiJ p T ~ ■ - 1 ' .li 


Suborder Monotrysia (^) 

. ijoliil a1a*J1 ijj^**\ j^pioci _jl #Jo4j 3>ci 

Suborder Ditrysia (^*-) 

* ^ 

aJ^NI ^jlc- Gonopore (^JLLJl jl) LS L.bJl ^j\j*J>\ i>ci iyry> jLuJj 

* i 

.ou-bJl 6jSi\ Ovipore a*c* jl) iS' a>c»j i>li!l 

J* ob ^euo iJ*-\j iLvai : Suborder Zeugloptera _Njt 

'Ljlaj aJj! ^ • *p*~ oiA-*lji 

€■ 

. Saba tinea , Micrapteryx Family Micropterygidae 


t.i — 



Order Lepidoptera i J^j>- aJj 



(WoV Storer^*) 



OA^r Kellogg^) 


OA^i Mayer jt-) 



Order I epidoptera 



Nocluidae 


I’vralidac 


< UoV Storer ^t.) 


JJUaiJl <jy Jit- : Suborder Monotrysia _ \j\j 

* * f. 

^ Ajlls* jjydl Ob Superfamily I .Eriocranioidea 

^y 1-^- *}j z>*a ijjlaJl ij^y »bi .oiisJlj 

*■ 

■ Mnemonica , Eriocrania yU>-l 1$*^ Family Eriocraniidae 

* 

^yUNl ^y Ajlio Jdydl O^Ssj Lfij Superfamily II. Hepialoidea 

.AjiUJl i«—bj! aaL»0I ^Jip <uL*LiJI tiibiidJl 

* 

. Charagia. Hepialus ja Family.Hepialidae 

^b»Jl ^y J tp^> ji/dl dj£L>_ Eg—ij Superfamily Ill. Stigmelloidea 

aJIj sli Frenulum *}Li2.| _j*ap .^yWI 

* 

• Stigmella b4 jaj . Family Stigmellidae 

• ^U>JI ^y iaii Jjydl Jip*o Igjj Superfamily IV. Incurvarioidea 

. <jji <uL^a ya-Jl £-*/>_) £-+**■* iUi -ijleOd j^ap £JLU 

. Heliozela ja$ Family Heliozelidae 

. Nemotois, Adela b-l jaj Family Incurvariidae 

C~-Jj Anjjf- A>-J&~ iil>- oli ‘. Suborder Ditrvsia _ \t)U 

LS ibi».ll ^y jjjyuJl ^UaJ .J^b^ .o-U 

<SjA\ JyJl 1 (Sc) ^yUJl cj£- JyJb (Rl) U £yJI 

cfij Jugum A^J\ SJdlj aJ ^yUNl ^bfjl .Up ^p (Rs) ^U)l 
^»b»Jb Aiajy ^ybUOl iiUJl ja Frenulum Ey 

•^l 



iJjlj ^l»Vl JC*jj V jl U i_j>j>- j* -ill j_j* Ajjiw-Vl 

4 £ 

ijlWl' iilj-iVl y* i-bu iiyjl ^ iJaJl J c5 fUJ .Saccus i_jyd iljL 
Jji dJJJJj idJb£l y* jS *M- ijjl flJufc fjajj <Hooklets 

:^L V*S" JJUiii 

ilaJl O^J| LJ 5UJl O^o Ifjj Superfamily I. Tinaeoidea 

yy-L^JI .iy*y» Cu2 i£ (Jy*Jl — ioJL* (_gj.a M . 3 l AjyUJl 

Sc + Ri (3^31 _ y»UVi £-b>«3! ^ *lj £ia *jj^i a^Jj ^UNl 

^1jiVl y> i ,j~^3j OUjLai* AM, Rs jUy*Jl _ ^L>Ji 4>b»- \ Jcj*j 

« * 
aJUJ! #JUk a^us^-VI jj>oJ Jjj (jjydlj 

:VVi ( ^jft-a.aSi <4 jcj-Aj3_jjJ 3 y* i-tP 

# 

■ Sesia y*j Family Sesiidae 

. Sitotroga. Platvedra l^-Usrl y*j Family Gelechiidae 

.Plutdla y*j Family Plutellidae 

# 

. Cosmoptervx . Tineola. Tinea y*j Family Tinaeidae 


y* Uj>«j ( ydl aJUJI J^b £yaa JyJl Superfamily H. Cossoidea 

^yjjl c£jJa-*3l 3ydl y* uJlij! £yill iA-^bVl A^jJI 

. ^ p jlo yJI A-iL^l <ul>- uJLJJu Oj^Xij aJ 

* 

. Paropta . Cossus , Zeuzera yl^-Vl l$^*j Family Cossidae 

jyS- jl Superfamily III. Tortricoidea 

ObtUSe l i) Ip SilliJl \^j ijJ}' Jf^\j>- t^Jp <JjjLl}\ y. ohjl iliJl 

* 

^ *;AS~ i3y>v* ^jj^h *y?y Cu2.5^j^5j 


l. A- 



m 


.oljjLSi* Ml, Rs Oji OUjlio jt Ji Sc + Ri 

. Polvchrosis Family Eucosmidae 

y '\jS bop iLs-aiJl «Ju» Jji p-&j Superfamily IV. Pyralidoidea 
J-Uaju ob <AjA^1 otilyjjl 

R<_£^aaJl (3yJjj Sc ^ olyg (J^i bs{Jl ^ 4 Ut^\y}\ y 

OUjLSsj jf OLk>»xJb ^U^/! ^ <J>JI Jji» ^Ip ( jJUaaj> 

jj j f ' .^b'yi OwClx j Ij\p aiy-y Sj^aJLIIj 4^^411 JUj 1^JtS"" 

(JjUoaSI ^ ^JaJl ^ ^ £**Jl 

. Acheroia. Galleria yj Family Galleridae: ijSlI 

. Chilo l^b*-! j^jFamily Crambidae 

•P lodia . E phestia yj Family Phycitidae 

■ Euzophora . Etiella . Pvralis b>-l yj Family Pyralidae 

$■ 

■ Antigastra. Pvrausta yj Family Pyraustidae 

1 _ 5jI>J \y& iL^l* jjj i Superfamily V. Papilionoidea 

^jjauca _ LwJ Jjjb (jfjjLiJ! 

p ^ 

! Ip A^jLjLp A . ■*. * 

(Sc + Ri) jP>»xU.i -^b>JI (iJLlj ivs»bJl iiljj.'yi *y-j pJUCdj 

■ VrjUJl iiUJl .Ufcl ^ 0j L^ ^ ^brJl ii>- iOplj 

* a "- Ll ^ ^ 4 Pj^*jv o-i* ^ Lya all (Jji j^aJ 

JlUaiJl j*-daJj . o-l^l 

P 

■ Vanessa l^-l yj Family Nymphalidae 


i.\ 



. Deudorix t^b4 Family Lycaenidae 

* 

. Pieris Family Pieridae 

Jjcuw iljjj oy Superfamily VI. Sphingoidea 

. £w?ljj ^ jis j>*}\ . l-i* 0^5\J 

^i-***^ (_5* (R) cijlajtJi <_5^*Jl ytj . ijy» ijl 

: 4 iJlpli <_pji 

JjjP 'dlS"" jJLjj (Sc) C*^ J>j*1\j pj»uL (Rl) £j* 

R 3 , R 2 015^*31 .j-UsJI ^jll l S jAa jJ—aj (R 2 ) jA i^iX?*** 

A^.J1 jJ*P . ja "S/JU Jaii <Ajjl R {JJaj}\ JyJl J.AP Ojfsj 

^jLp ^J»«-U t jj .Sjpry* jS- 

t 

■D elephila, Acherontia . Herse Family Sphingidae 


^.a... Jl j_^*p . i^SOaJl l$j Oj^Jj SuperfamilyVll. Noctuoidea 

p 

^jA , t jjz > %A CU 2 (3 4jjS,*/i\\ 4jii>dl . ,- ip 

* 

.^*L*^n 1 ^,g -7 .tp\5 -Up M 3 , Mi (-jjjLiij 

:i-jSn .JjUajjJI L^uij 

- Earias i _ r ^>- Family Arctiidae 


/• 

rapha , Agrolis . Spodoplera, ^ ,Ui?j Family Noctuidae 


■ Phvtometra Heliothis, Sesamia 


: (JLi^ll ubil)) CiIj *ij£*ll Auj /to 

Order 25 Diptera (Two winged or True flies) 

u^i LS^^' £JL>^ 0-~>- iOUtiJl ja -U>-lj ^jj LgJ o! 


|»-&)l $> j^^-1 i Halteres Ojj?j 

^01 L5^ ^LaJl »3jL.^a.wJ 1 4^u*jNl ■ atl 

<u^?xiJl ** a ^ ^ U-jj 0^^*J \-^jji^ ^i-Jl <LiJtJl ^jJLi> . ^ jJI 

iullJl 4-il>Ji £* 01z^j>xiJL*j Ob ^ Ayg iiJlijlj ^Ju^i 4-fiJUJl . (AjiJtJl) 

c . 

JsrjNl Lwapj Euriciform ol^k-l .^U j^kJl .Jjp o ^,^1 .Sj^x!] 

^g.-. a •• ! ' jl^>JI < j-Uiail ^gi <ij>x-~*j ejJ w* I^jJj ^* Ijilf’J ( ApOdoUS 

Up l* aLIp ^ aLLL. £~*>- Oj^J l!-^ Amphineustic j-ijjJl ji 

jl U»] .»j^- y )l\ a/.^».H aJjL*J!j ^g]jM! <iij. l/ ail aJllJI ^gip L^j^* 

« 

AjjUJ aJj j-i'jj . ^Jjx^y b .* S^xi>“'yi (JjjaJ . Pupariurn ^gijJl Jul>Jl Sj^u~* 

£djj i_jiJl Vo ^g]lj^- ^gip tSjp^ i] •ijjy^JI *i _^i->JI i_J^Jl a>«^-NI 

: l^jEip Aa.-lal l*-J Aj-wJj A*jj\ ^g« aU£JI l^ji j~~>- 

* 

• U$-^* ^g- o U« Jl A^JUJl jlAjNl iSz^J ~*&y*Z >><• — \ 

- cS J>~ ' ^ ^gl^ - — V 

. iljll ^glp ap_j-«->«-* _ r 

^_dl l y>\*aZ*\ j -^ ’ - e ij .(J oUyiiJlj OLjNI ^gif- 'kf-y^A _ i 

ol j$k?~ I Jlp U* ^LaiJl «J a** ^gi iaJii 

U.U l^T jA «wU cJbpI Jjj c f JI ^Ual^l ^ ^Vlj ^S"iil 

^1 ^ijtAi! Ji« #_ / JaXJI ot-—» JiJ A~~JIj ol_ r i^Jl 

.U^j 

J«<»y i ^ A..-. J U 01 A*a*S^^ xil L^jLi^a ^Jfcl 

<_s* <l ^A' 4j ’^j i^«S^ Ij-?- i-S^uJjjjJl 

dj£j Ji jl t^Ii« ( JS^i ^gi KJjA A ^a y-J l^Jj ^gi Ur L*>«>. 


.A-jU- 



Frontal I {jf*-3y~^~ ^ j%^|ji 

\y& S^m*>*J1 ^ 7 -PJ^ ‘w-Jj Ptilinium ^ Sac 

yj ‘(j^-r^ 1 jj*^' £j W ' u^i £*ri J^j uTS^" y* 

Ijji ITjIj ^>-1^51 jjJl L&Jjijj fljjjJi *0^- ^-jy-JI ^.Ip 8j-i>Jl jpUj 

^.jUii UAtj jUaa-VI yy Jy- Ptilinial Suture 0U*>«JI 5Jb- Lj ip- 

j^ojj ^yll a^ \ tf •.i 'j i^ ^l^,**^* VI 0 j& s y . t ^^aII ^ 

Jip i>JP <ui JsyJI yjfy jj LJ la i >- <AJ^I «d* <y <_i~AaxJl 1 $Jp 

iuJ, ^y Stylate t£ji J>^ y>j * Nematocera J-Jj <y ^~S" A>- ^Jl olieJ iJljk^l 

* 

-_al--i ~ij i Aristate y& Cyclorrohapha i-Jj y Laj Brachycera 

oy*j ijlAjjjJl^j—JI |_y* ifrlJuJl £yj l<w yJI i^ ! 

ydl ^lyVl ,y V] aJIp iJjSliJl Proboscis ^L>y- JSLij 

5it>- Hjjj\ •Jjijj jj>& j»jjl frly-li l^~.»y'ljJi ^y 1*1 *^a!I ( j/**~‘ 

y-Jlpj ^jVI (_5* C^'Lyy OlyluJl jl^oiJl < ^a!I y?L<al4ij <^it| A*i»li jl 

.Tabanidae, Ceratopogonidae, Hippoboscidae JJUai y IjkP U yViJl J 
,al^ A^«L«Vl jjj AjjJLsaH AjiJL>iji \ -■*.,*y 

y <L«iaxll ^ lyVl i _ r a*j y L»V LIS" 4?^a>r'b/l . AyUJIj i~*L*Vl ObiUxIt 

* * 

Ifli £j y VI k^Jpl jy l*( Uj-p-j Melophagus ovinus Jls- y Ji« ^J! 

^ f « 

ijp* ‘UxUxJi iil>J! oApli ^4 J^-lj 

^yi>JI jy^J .Squama < 0 ^j>x JL j-UaII ^ t^jyJlj j»-y* c^dpbaJ^ 
Balancer ijijjNl ^yjj lai^- tldapl ^Jl 

(J/ 4 _x^ i-tp jAsdJlj ^y a la i < -^P 1 ^ .U»~! 

‘ Chaetotaxy *yji\ o-Xa . ^3 1 ^y aJ o^Uty ^»U*< ^y Aq y* ^JljAVl 

'-fd* ^y»J ( yjl ply-VI jl ^JliMaJi plwi (Jjl-ii pU--l ijljAVI ^^Lp jiky 

.L^i* iayJl jl 


m — 



: Classification i-LiyajJi 


• oFXj j ^ *‘^ fc 

: L^ilyjf pjJj Suborder Nematocera Ljj _ 

<y j^jj .Uv< ^Sj ll Filiform ^iay-<l)y _ ^ 

Jip o _ l ^ Maxillary Palp 4 _ 7 _JL^-U _ Y 

•J^l 

.Ulp Exarate «y ^IjJuJl _ T 

(J lT 1 Wjj &j Ji yt, - f 

• l Sjp~~* 

^jsJj Suborder Brachycera \j~~S \^Jl iuJj _ LjU 

Jj* 0*>U y yy <U* y yail J UjUiv-'ill jy _ \ 

(J/* A■ » ..a j 4*?ija^ a*1p jXJ jjy (_s* ^ -* A.i-^Uil ^ J.Ur...7 

• L_wj 1 Xj I 

. Slip Y _ \ Maxillary Palp ^^SUJl ^~Jl! _ Y 

. Ulp «y- t ij JuJi _ V 

O' 4 j- 1 ^ 1 c-*»~iy ot^ 1 jj'Vj JI ylj _ i 

O'* • y*lj csy-~* Ol^yo OlJJLil 5 jjUI 

• ox. x'ijy jJaJl LS $XJj ioUyJl 




: Suborder Cyclorrohapha UUjjjlSLJl JLj j _ lilli 

i.5^ ^0*^5 Oji _ \ 

• jjT'ii' 1 (j* <ijLaj b J^rji Vj ^< *s*^JLS jJJ 

.•a^lj iiip JU J1 ^-Uil _ Y 

jUjt JiUj ybj Puparium ^IaJI oJ>Ji J>-b dj£z ^i*Ji - V 
. jJl A>-bj *jj^ (_$ jjl ^jJl 

. Js^a« ^r'j - * 
Suborder I. Nematocera 

% 

. Mayetiola, Contarina l^Vij Family Cecidomyidae 

* 

■ Ctenophora, Tipula ^ r b>-Nl l^wj Family Tipulidae 
« 

. Psychoda , Phlebotomus ^.b»-Vl Family Psychodidae 

% 

. Anopheles. Culex ^Aa>-V' Family Culicidae 
.Simulium -js«Jl l^n^j Family Simulidae 

. Tanvpus . Chironomus Ifn-ij Family Chironomidae 

* 

. Dasyhelea, Culicoides Family Ceratopogonidae 

Suborder II. Brachycera 
^JjL^aaJI ^1p 

« 

. Chrysops. Tabanus Family Tabanidae 



. Nemestrina ( _ r ^ r Family Nemestrinidae 

* 

. Asilus . Lagria . Laphria L^ojFamily Asilidae 

* 

. Systocphus . Argvramoeba, Bom- Family Bombylidae 

bvlus 

Suborder III. Cyclorrohapha 

■.^Ju US' Sections ^Lil ^1 Uj^I «Jb*> 

jS- Ptilinial Suture jj * jjjdl : Section A. Aschiza 

* 

^.q Cu aJL>xJI . jl 

<iJi\ 

s 

Thaumatoxenia . Puliciphora. Termitoxe- L^jj Family Phoridae 


* 

. Mallota . Eristalis. Eumerus . Syrphus Family Syrphidae 

»jj ju Ijjbj .Section B. Schizophora 

ta jJw» ^^>JI iopli Ji Theca OjSj L$-ij .'Group I. Acalyptrata 

. « 

. j! 5^U*Ji Squama iiA^>dl < Sc c~~£- (3^*JI 

c-LijJl J* i.daJl UUdlj^dM 
* 

■ Conops . Physocephala. Myopa _j Family Conopidae 

c 

■ Tephritis, Ceratitis. Dacus Family Trypetidae 

. Piophila Family Piophilidae 

• Phytomyza . Melanagromvza, Lirio- Lr ^>- Family Agromyzidae 


mvza. 


Drosophila. Acletoxenus. Scaptomvza. 


Family drosophilidae 


Gastrophilus. 


lia. Gastroph- Family Gastrophilidae 


Theca ot «i<J : Group II. Calyprata 

^ Squama C)j£j 0 ^ oJlp.Ii ^ 

t «-aJ Sc ^oi.jaJl i3jd\ < 

. i*4aJl oW- jSil ^ W- 

,Hv |X)derma . Dermatobia. Oestrus iJt ^p r Family Oestridae 


Family Calliphoridae 
.Lucilia Calliphora 


Miltoeramma. Theria. 


. Sturm ia . Alophora. Gonia. Eutachina ^sr Family Tachinidae 
. Stomoxys . Haematobia. Glossina Lr ^>~ Family Muscidae 

Section C. Pupipara 

pJ^Ai <~p\si- \jZj OijjX Oil j\ of IJL$J . ~ .1 a. oU 

» g, 

jtr+£> ( J5"j <o.L»j oUL^i. jJaj V jjyVli 
pUjU i-^U . Jj'UJl j~> l j>- *ij4**j jIaxJI ^ 

l_5*J ‘ V Lg-iSsJj jj-JaJlj ob-tiij oUi-jiisj 

oljj/i cS-^j J>-b Jik; Pupiparous SjjJj 

f f t 

(_ ^ ^ Iaj^j -Upj «4GL>V1 iJL-UJi 


. Ornithomyia . 


Lg— *-Sjj Family Hippoboscidae 
Melophagus , Hippobosca 


E\1- 



Order Diptera oli <Jj 



(^ ^oV Storer jf-) 




. Nvcteribia .Miniopterus. Cyclopodia , u ^> r Family Nycteribiidae 


: (lOufrljJI) 4-fcWVl til jJa]| 4jjj j Y*l 


Order 26. Siphonaptera (Fleas) 

c * 

Jikj . i]ay>~&* 4^jJp aO \ 

OIxp^p LgJ jS' kS '^il O j jwJl ^Ip 

j»_aJl clljs»-l ^jujir ( J?-b a^^^ai jU^X^VI Ojji .Qbla..«.i 

Ajj.X.^aJI .JjLJI • aij>-^» t,_jdJ oj^>»X4 

<L*j.APj <Liljia^<l . ( Jj 1P 0 ^»jJl <l-b^ obiS^O I < a\.a(1‘* 

.<ajjZ* a 

b.V.i jbJl ^AJl ob ob-Al)l ^jLp A-Loii* ‘* -^1^Jl 

vi^jplyJl • L^JuljP Ai^uxll ijlj?J! ^-^p 

^ic- (^-Uxx) _y>-l 01 \j?- t^l j_yl] ( JjbxJj l$-*L~>-l aJj^J jl)* I^JjIjP 

A iiL-> ^ij ^iiij j! ^Ja:— j Uiul yLaS\j o-U-» tl^pl jl\ ( Jj»-j\j ■ 4*0 

IAjLxpIj a^-ijp- U^lj^t w-pI^JI J^xJ • 4 -<‘ fl ji ^ F ^lijijljj oL/Sjj 

* * 

Tunga pene - L$p|yl Ja^>. _yi£ jSj <0jpUaJI Ji* ^I^Vl ai* oL-< o>bLi 
# « 

(j^Vl ^JaJ . l$jL>- ®r* (JLijVl ai> J»-b JJUJI jJbr- J>-b trans 

ajiij 40J J ^yP ^ j- AAJJ obl^j>0l 4j J^i\ ^ia.jl 

jv* cly>-l obj 4**jAP j_j*J < 4 jj^amJI jl^ll ^Lp l£A*U 

. <lUl$3l oLj-bOAa j_UIx! ii^iJl Jw**; ^jAJ IaJjo 

: Classification * 


: <jVl ^ImxcJI Cj^J l aJL* 

■ Xenopsylla. Pulex .Ctenocephalus VI J*JLy Family Pulicidae 


i \A- 




a. 

. Echidnophaga . Dermatophilus Family Dermatophilidae 

. Ceratopsylla yy tfLUjj Family Ceratopsyllidae 
: j TV 

Order 27. Hymenoptera (Wasps, Bees and Ants) 

OU-brJI < J oli i-jLjUiJl y ij&'i'j oli O \ 

* f 

Hamuli OUa-yy y juf] OLi-U-Jl 

jl L* iJl^j y9 jA^ L^U->I 3A*/* ^-aJI 1 \ + 

# 

AjjJivaJl aIaa! ^jJjVl aIaaII Si Ip S_lpli . 

. . A-JJl jl jl j^iL! £d»_j . AiMl 

y -Jj\ dj*>d LgJ Oj^j jl *UjJP W yj ^jjj£ci\ (j-lj lA 'jJl 

Ajl^Ja-0 0 [ j£j 01 £ AjgjaJl ^jr^-jNl y ^Ijjt St^] *"■■'_} Ajj-U^aJ! ^Jr^-jVl 

yUoll jJIp- Jcr-ji Jy>~ Holopneustic ^—i::11 .aS - *J jljj oli 

Oj^-j UU^-lj . aL*IaI1 < ... „ i }• . il l jjAill ^ ^Ijjl »ji-f’ ,^JjNl AjJaJl jJap 0L«Jl11j 

• Peripneustic yUolL ^UJl £3jh '-^ ^ aL»^ A r *' J ^' 

y olyU^JI v_—Jj yj' A-jyji aJt* y*jj .AAjy ^^2^ '^ r y3 S y- f.ljJl*Jl 

AJUjaLI Sil#- JixJlj ^jUjJlj ( jiiA) C—JlA* ±}jLs> Aj?“\j 

AjijUaJi il \j\ c.UT . AVI S^ J1 J^i yJl ou*l>Jl lULa^l 

f.lgj iJL«-iJl . a^L*j o^U-* aaJ^JIj ao-1; sji>-1^J1 

ylSsJl aSJII aajUjj £ aajUsJI ( y- L^j A)L*J1j oli^Jl AjJduj 

A*p-U*i>-Nl Aj^xi.1 jlii” Aii-JaNliJ . ^utUJJ 

^ fijj'Jl S_^lj A;^S^ 14-jaAj Ajilyijl A -*^ u-^" 

^/aaJIj (J-^ olsj-L^-l A^»-lji y~S\ aJjjJup- 

•<Jl 01 y jjji 


ix.- 



y> UJU ay>U? (Trophallaxis) iiJUaJl ( _ r U otfj* y> JjU 

cjU o^Uidl jJ^Ul 

iJdJl ^y’U- jl/i <--jU) Jj 5>* O^Sli Ji) ^JU jyia t a^, J» ,...a,Sl 

(jJdl fIJjJlj O^UiJl -L«Jj V^-ljj! O^UiJl 4../a“o"r (aj^uI^JI 

aly! Uy^jj ijiJUaJl alyl iajy *y^U*^ aJla o j~»* -tij < L$J 4j^U^-l 

jj4^> U*jI Ucs^'i/I iUUp ojyj? yj .L$J <Usr-l$il s-l-tpVl jl j^y*-'}/! UdlyUl 

US' . l^Jjly- jU>-l ( jA<^>xiil y* iJlp 4^-y L^PyLij Ualy I yj aU- 

Uy- Polyembryonic ad*j «y>lk Chalcididae iL+g» alyl yj 

Parthenogenesis ^^SUl UlyJl ayhUi) .cAij-Jl y j~£ aop SJb-ljJl UiJl y. 
* « 
y 4 ^ccj aj ^lyNI ej^a f.LSj ^1 p JaUUJ 4^yuS" ^lyNl ( y*j y uU<~ Ui 

UjU IjU“Ij <djti]j jjfi’* £J**i <-£y~l O^/U yj jj S'a i_-.ya*M jjp yuJl 

DevorgiJ- J Uk ^ US' ^ l^j ^ JJ1 ay-j ^Jucj ^Ul ^JyVI y Ja*i 

£-* (SJy-S\ jJlyJL tU- c^JJl J*^JI t_JLo 'tij ‘ Ichneumonidae 2!../»« ^ la 

dr* Wjj -Cynipidae U . /a ^y US' ^^-csUI jJlyJl y* y\ 

( _/ i v (_y Ulyl'i/I jr^} 4jJ^I es^" U>li «_ <tt »£Jl US'^ 

■y\J\ Cr* <_-JU- JS' j _ s ip eJ^-lj U-p S/j t _ s i r j Nj OjUl Jyi»i Ji J^Jl Myl 

js?yi> J^ 1 L 5 " es* -up/'iJi y oy V>C S' y uU^j 

d-4-iJ 2Jl” t.Upl y J&ry_ y 2i ap < ^S'jJl 2lip M* ^ 

^ dUdj L5 iUJI ^U>U! vUS 1 ! iiUJl JU iily.Sn y ^ y OjSU" 

ls^* 4 -U ^op Jy>«j Jij qUUU UiUJI iiUJI ^Js- UJUp UJ 

.Mymaridae y US' UyW dj& Jij Chalcididae US' Jaii *}%* ji ^ l l 

Jij y UUil o'ilUS y US' US' yz>o Juij 

.Ichneumonidae, Bra- yL^ ^\J\ J US' y^\ dy J^t y 

jjXS Ui* Uyjl al* >\j\ y \jg yj JSU UU^uj <conidae 



aJbJI /jMl <1 a*JI . UulUdJ jl />JJ jl ^^SJ! frUJ jl ^UJJl ^ >y&- 

3Ljj .Ulill iiUJL /aJI Ijl; Metathorax UJJI jJUaII £* 

U*. 0/* Xtj t j^ap^i\ j/J iijLL* oU-j-Aj UJl <JaJ! iUJl ia>».^ Apocrita 
* ( 

. Ammophi la %U«NI ^y US' jl J~Jl ^y US' /ai ^a^J! 

•jO* J <u> UH UaJl iliJl J* t>. N Symphyta Uij ^y Lj Sphex 
jl yJU OjSJ /I Ovipositor l _yaJl £->j iJf ^yjS/l ^y /Jl 

0l» /Jl ^y Ul . ( /JI ^Jjjl (_$* Jij ^J Jl jt 

<Jj ^y 4-3:-S^«Jl ii/l .U^Ull <JaJl iiy—'i/l ^y UiSv* 0/j #jIp iUJl 
^ jjjjl •/•"£' jl U-Jj ( /-/l (St* l$J Ul>-NI U‘Up 

UUJ jl ai- UkJl /■/ ^JtP J/. Symphyta Ulj /j .UiaJ Js/i/1 

CX </ Ola-Jl / ol»/ /j -/j' 

J/j V U-w- /-/I Uj-Ip oli/l 0/j Apocrita UJ, /j <<JaJlj JujJ-JI 
^y f-ljJlj <Jl (j^ v-j/IIj Uj«J/ l/j aS'^>JJ tUapI ^J| i?^U ^y 

Hypermeta-jjjaill J/ oybUs L^. <La]a,:ll U?U- i/I oli/j ./JJI U/1 
lg-/y t_iis5nj <^l Sj-Ui. 'illSJ.I 1 $jL>- f.UI ii/ j>-l; cU>- morphosis 

. 4 Q 1 7< M iJL-*ltJl ^A 

: Classification ■ Lihdull 


* 

• f j ^ ji 0 1 > * P A*Uj *1 

I. Suborder Symphyta 

iwjc* iL»lS3l ol^r^Jl Jj'Vl |> 

: / Uj j Jwj a^pUj^-N! oUJI oIjIp L^J ^j^I yX 

■ (/•UJI j.A-JI <UL>JI U*JjP ^jiaJl #»ipi* — ^ 

.^Uly j' aP ~ ^ ,j*Jj Ja^wai* ^P UliJl UjflJl iiUJ! _ Y 
. c-UiU jl y t JJ oAfc* ^ya>Jl — Y“ 


f rr — 



jJuail . <1 j 4P iij'D'lj tj^J 5i^ - i 

jJsrjSlI .3-b-lj 4*iaS OU^J £A J>\ (J^J^ Cf* ^}jj^ 

. <jlJa>JI ^ <Jl>- AyjaJl 

OjSo j£ jjjM ob o'yu*- Superfamily Xyeloidea 

<51 < iXiyia 0 ^ <iki5l <ii«JI . jtS^ 2~\f- ^jA 

^jip ^jA frjj • 1*^¥" ‘‘^ij^ 9 ji Jj5a51 £-d?j 

. <..5a; <iL>- 

* 

. Macroxyela , Xvela ^b»-Vl Wv^j Family Xyelidae 
Superfamily MegaJodontoidea 

A^tr-v^AA r WJ , < - - 5^ -11 . - /a> ^^ <J( , ^ jl 

« * 

. <i. d . l l LAJl jl -5* , _jr >L (_s* 

« 

. Neurotoma. Pamphilius Lfo-^j Family Pamphilidae 

Superfamily Cephoicie. 

li j*£aj £W*Ijj jJu^ajl < -UJb>iJl iiLij iji^5a»*l ob <1j\ 

1 *■■ 

<3bijl ^’"b i_r'i*- i J cJij^\ . Ja~»jXl jJu<a5l yP 

^r 4 d^-lj ^-jj L$Jj Subanal <—>3 s ls* jr®-dlj LgJj < j^»5l -w-iJp 

. oLJl l 5* e5jldj«Jl < liJliil jJlvoJl ^s- j_j*i5l 

§. 

. Janus . Cephus Family Cephidae 

Superfamily Tenthredinoidea 
c£_^-5l C>1yisJl ^Jij o-U51 Ijjl ji^>- ^}jcj 


ijf — jS- y ')/&' jl lIA'VI jt jfX\ ji Jai Jji* 

f f « 

— i-IuJl jl Jl^l y ^P y*?*^ A-^»J 

.'UiiaJl y i-VPj Sjj-Xv? jJ^-jl 

. Diprion u ^s r Lf<*-ij Family Diprionidae 

. Nematus ya>- L^jj Family Tenthredinidae 

II. Suborder Apocrita 

f. * 

Uj y*,*.Zi j iJLiP C^l^ ijJUJl ^ ./JJj 

fh ■ -n*^ 1 ' * ^ ^A.aAI jJl ^ i f * j ^ y i ■ ^- A ^ 1 ^ 

.ijUil UJiiiUJI 

Jr^-J jtS <_^i Ifjl^U- y 4 - ^3 - ^3 . * iU£JI oly^JI - Y 

t- ' - 

. y 4*X**XA L^pljjl ( /^< J~S 

y ( a-JJ y Parasitica SU^dl ^ly'ill y y-jU ojya* y^Jl *y*j ijl _ T 

. Aculeata £ju**>U 1 ^ ly Ni 

AxkjJtP (_£*J i l . aja7 . l l a .,<?■« Oj£j -lij ^v?lj o^L) _ t 

Cynipoidea ^LJl ^ <jjJc; lib-li ^UjJI i*^ y \j£ 
dj£j Ji) Ichneumonoidea yyd c;\yx>- ^1p j' LU-h JijaS L;L?~lj 

. Apoidea ^UJLil yy J\ y-*j jl Vespoidea 'L*yi* 

Superfamily Ichneumonoidea 

y^J\ J+a*j Chalcidoidea iJlip jS 1 ^ yau 

<3/*^ y C yliajl (jyjl iyyi ‘yJaJl ^P iiai y jJuaJIj 



■ ~ aUt a 1 g A 'V- . I~ ;j 0j£s*lj Sc ^*X«^S 

dJJJJj <<_£ '<y-^\ jl ^\y*-A\ y 4-ibU ^Js- jj~*j 

. ^>-j^ll t q^.-,>JJ <by>Jl <i>«il^il (Jl^pl A-^sl^ b*b oli 

* 

■ Agriotvpus, Rhvssa . Pimpla ^b ^ lf>j Family Ichneumonidae 

t 

Aphidius, Microplitis, ^-b-'i/l [ J& Family Braconidae 

.Apanteles . Rhogas 

Superfamily Evanoidea 

l (_£^JaJl Ar*.]a.* ^lp jA-^aJl (Jbajj Oj£-l 

Anal y?y ^j>3* ‘**^~-* ^£»LV1 ^-bJl ^ Costal Cell 4»«l.,tail b>JI 

y 01 Lb" . j^bJl Lobe 

.VM 

t 

Zeuxevania, Brachvgaster. ^b-Nl ( _ 5 Lp Family Evaniidae 

.Evania 


mperramu 


<odb» I^jL L^jLb^ ~jd y$ uljJl oli 1-X>- SjJwj jl 

* * * 
t A.^yp L^J < Parasitoids ^^Lijaz* ^1 

. ^jjIp (_5j1JuJ1j 

* 

. Biorrhiza, Neuropterus . Aulacidea ^b>-*^l Family Cynipidae 

Superfamily Chalcidoidea 

.1*] {\yh\ >\J*\ ^ y idL^f- y a^b\Jl ^^Lr! <y jr*> 

t 

Hyperparasites JjikJi byl* jl iliio oLd^ L gbiv *j Lg-b*j 

^jip l_£i* .Ajjbail'^lj -ebb <U>-bJI y ojyS' ba- 4 ^ dJ-LJj 

* , 


Order Hymenoplera i>^Vl ijlip ijj 


liricidae Icmlirediuidai' ( hamninniiidai' ( hakididae 



C\niliidsK’ \naimlidac Mulillidac (linsididae rompilidui- 



tn — 


(N ^ oV Storer ^*0 






Pronotum j-UaJ! hr J 01 iJUl&l Cs\y^j 

Pre- j*j 3Tegula 4 jJpLSJI ^jI jtv^ i^ 1 

t 

jS Je- ^il Jjx>v Jjydl JjUaijl ^ tzyry Jtf-} peclus 

Wj' Jji/^ <3/- ls* 

.^jAij* O^i .Ulp ^Jl>- . ^L>JI iil?- ^jA 

isy Sy&Us Ljajl Ldf i*JLi Polyembryony j-UJ ey&U? 

f. 

JiiaJl oli ^lyVI Hypermetamorphosis jjiaJl 
i~*oinH jjiiil j^Svi . Ails- \ V ^ OjSij ^i>-j JijSsx^ ^Ij olj aj^JI 

J c * 

<JLLs-<' <i>-lj l<! ^Jji]al]| ^ jlL» 

f. C 

jJ*j Si j\ i JjUI'I ■» —> - ( j** J^rs! ®-_^ J ti»—>■ 4 isi* c^ 1 ^ 

^jlp a*jpLw *.i..•>- ^JjUl ol..tf> j> Ait^^JI oLyajiJl 

■ Liji j! JjUJl «-^il aa>jA ^Js^l-i ■ iSy^ u~ J *-~‘ 

e. 

. Brachvmeria . Leucospis . Chalcis ^.L>-Vl J^aUj Family Chaicididae 

. Peri lam pus Family Perilampidae 

£■ 

, Spalar;gia . Nasonia . Pteronialus, ^Usi-Vl Lf>^j Family Pteromalidae 

■ Scutellista 

t 

Encvrtu s, Litomastix . Copidosonia. Family Encyrtidae 

■ Thysanus 

Prospallella . Aphvlis , Meliltobia. Family Eulophidae 

■Tetrastichus 


Superfamily Scelionoidea 


^Lp 4-^sls^j cJ^ Ka^'.a «- ■* > - AA-ij a LS^ t * ’’■■'j 


iTA- 



JjiiaXi Ji US' ^jic- <ui>-li oLUtU L^sia*jj 

* » 

As-fc^'yi pjOP (Hyperparasites oLLikJl ^ji 

Ji j\ ijy&xA L^J ^ jd\j i <jLj? 4>w>-l oli 0 *Sj A>fc^l Uolylj 

f- 

.(3jyJl ^ t»Uj jJUii 

* 

. Microphanurus . Telenomus l^UU Family Scelionidae 

* 

. Inostemma , Trichacis . Platygaster t^UU Family Platyg&steridae 

e 

. Litus , Alaptus, Anaphes L^U-l jaj Family Mymaridae 


Superfamily Bethyloidea 
-tj j/jji j ^ oijJi oij 

. jjiaUl ^yLf- oli(j jU 0*>U]ai* Lg-oja<o . 

* 

Bethylus , Sclerodermus, Para- ^L>-Vl ^ Family Bethylidae 

. ciorola 

■ Chrysis UjLiJj Family Chrysididae 

Superfamily Formicoidea 
.ALUaiil L* AjpUvI (J-*" |t -<^ T 

i. 

jt <lUp ^ O^SU j*&>- t$Jj j»—>JI U~Jli oli 

^Wo-t J] J J-* Ji Jij\ Jip ^ jA& 

T _ ^ ^5UJl <5 j jji U*jl tolls' OLjJjJI OlSUJIj 

.ilip t _ \ ^^iii .ajUi- 

^ Polymorphism JSU-Sfl Sy>Us> 

. ^UJI e-. / T^Ij ( JSUJl ^ .. a* > oNUij j^S"ij aSX* 



4*Lip 0yj . iSlxJtJl ij\jlJ jJl Oj£j 

*S ~ylt Oj-*JI ^y^JJ <<£UJ jl iJUjJl ^y I^p 
<_,TjJI ^y 01 jLr-> OLjLJI Ol^iJl dJJJ^ .iSHlIj iJU-iJi ^ ^ ^y OliU*^*a^ 

• Oj£j U UIpj 

L*l 4 jjUJI L^5 aJLjIjliJI Lj_JL^apl >»'>»>- 

. aJUx^»-mX 4 lg_j ^Uiaplj ^j>*>JI *^P iJUJtJl 

t 

Formica , Ponera , Anomma ^Js- J-*-^j Family Formicidae 

. Mvrmecia, 

Superfamily Pompiloidea 
( j1p oL-yii* 1 g o k»-*j i (Jl5w«l oli \Zj\j£~>- 

^L*a\j *S* 1 g j . i “ jS li hi* i ^ ij *0^ ^ 

« 

. Pomp ilus , Pepi s. Pseudageni a or -L>-'ill l^n^j Family Pompilidae 

Superfamily Vespoidea 

j>-S/lj ‘ j-jlJjl! <caiiii! pwajj 

L»jl>- IjtJlj L-^i>J! <y ( JS' ^•"'i j • ( J^-lJl <£"^ll . ijilylij 

ij>-j*+j <iLs<a.L tfcj ya>t}\ y+JJj < 1^ ,,- ai ^S- LJ^k L^J 4>«i>-'i/! (_fjU:l . a_ A^z* 
LS* j' *0^' L5* W i^rP -CJrfrkM ^ L? ai>Jl jX^aJl 

J ^y-isr ^5* O-i' jl £j-l>- 

JS^O pj ^ (.r^ dij ^LU 

j^jjl ^ ^ ^yj ‘ S-U-L—*_t 


it. — 



Jiji oJlP jl tj**J* (j- 4 -^*J 1$-* ^Jaj ^iilj 

.jjS^ij o'V^joS'J *SvL» ^jijltajl A^L«JS^N! f" l^jNl . I ., iani 


ft 

■ Poliste s, Volucell a, Vespula , Vesp a Family Vespidae 

Superfamily Sphecoidea 

< Ia ^ .^ > «J1 <eijj 4P^»^* t_5^ o * *■ ij 

4jA- i^iP * (j -/»•; t 4jjl jAj\ < jA>OJ 5 Ja* 

Jj^jiylJl olijJ ^ylp ^yAJj oV» ’JXA» t^wlpl . ^.Jall 4jj^«ip 

^j^Ul frlJjtilj oiijJl l-i-J APj . ^L*Jl 1-Ufc -L*J IaJajj ^ioOl i J>-ta 

T^f L^j *>L 1 j . a . : ..vj jJujjJ! 01 Cj*} 

^Uil 0 L <11 iljli olj-OL l^pljjl ^ny ■ Jj^l yOll ^ a *i 

SiL Jjy Lg-Jp ( j^a-Jl £->jJ <u—Uil oli^Jl jj-* ^Ijjl jL^>-ij (^*JJ 

Cj\j* iJS- <UwyiJl i ys- ^jlp Jai-jJlj *_/ii JJOrXi jl ^yijCJ ^ LS 1 ^ £--*^1 

.Ljs'j&ij 

, Philanthus , Cerceris . Ammophila. ^b-Vl J«:.tT Family Sphecidae 

.Sphex 


Superfamily Apoidea 

* * 

^Ijj'i/lj (AOlyjjl jl <PLJSrl J^yy ^jjl J>J| AP^v j*-#j 

jl_^oS/lj <a£1L!j j^jJlj oVli-iJl ^^lp <_SjJ£ apUjsO ^1 

(Jr’v^ (>* ‘jLfcjVI es* Lj^ s-*^' ^l$3l 



[_ .yM jJoJl t-Jlpj iL^kj A-»lj L-jJbjJI Gy^j tiJJjJ ^UUl 

ioaJbiJl l^lsi-j! jJ^-l-S »"L*Jl 4-Ss^G^ J-iiJl ^y* 

iL- ( ^lp ej'^P' l$Jlp Jpyil* 4 jL15"" ^IaDI V , jr > “ 

.Pollen Basket ^UUl 

4-i-jt* y>-S/l ^LkS^-N! JxJl j>* 

: ^ j iUku 

« 

. Bombus. Psithyrus ^-Usr'Vl J^*-iJj Family Apidae 

« 

■ Apj.- w ^>- Ji* ipL^-Nl ^lyiVI Subfamily Apinae 

* 

. Pedita, Panurgu s, Andren a ^ t>-VI Family Andrenidae 

« 

■ Svsiroph a. Dufoure a. Halictus Family Halictidae 

. Xvlocop a Myi3l 5 JLjc» JLju' ^ Family Xylocopidae 

4j_yJI OjJljp ^ J>Jl £jyl ^jAj Family Anthophoridae 

. Nomada Ji» GUku JLju jl 

AaAaVI AjXftC- uj![ y&fcJI Ajjj 1 1A 

Order 28. Coleoptera (Beetles) 

* * 

Jt ou-uvi oWbJi |Jc>- <a»L?^< ol yio- 

j^jJl Jl_jk G^Ui Elytera ^.xU- _}' jj-Up 

ip-ljl cLJl Gb_jk« GLJLiP GLiUGI Gk-k>JI Mid Dorsal Line 

. L*L*j j -ti jl GViy^j Jij (^jjXaGJl XL~^- 


m— 


Ligu- M I iiiL*VSC]l ay ^ y ^jliSI y frljsrl 

( » 

b-.jNl jJl.^H <aS" ijj-WiJI aa 1>*J1 < Lobes iJj-is- la 

SjJjlJl IgJ (_5* 4-^l^-y jA^oJl £• J^*-Jx» 

jl aJj—..^ AjjJb>x< VlSCi'l ^15^ jjJaJl .Ol^Jail ^Ip 

* « * 

. Exarate o ^ cSjLUl . U-j\l i^jJp <jjt*\ \jL>-!j 

AgjljjsJl <^-L^A.I {j* AjJL^P 5-Jj j~+*d 

J3& j^i ^ ^ u~*j ‘£j^ rr * - * * * {^r* 

* 

^jip jjliy ls^” u ^ 9 - ^*^ a * :* • ol~Jl 4-i* ^ji A. t , j« . l l aa\z>xa 

IvOj^ ^ ,j~^-! ^■•^Ja A A l^- U i ( J>-li y ( _/*c A d ^ya^Jly < OljJail 

L^_j ^1 Ji\ Oj£j .3»~ L^imj y ol_ y^}\ oh* oblp 

Superfamily Curculionoidea aL soi Jji plyl ^ [.#■.*, jJL>- ob 

i^>JI y Frons, Vertex i-LgJl y ibf .1.^1 Jjj y\J\ y t\yJ\ xx> 

^1 t\\y\ iL.U- Rostrum ^y- OjSoJ LS ^»Jl ^kJl y i^JaJl 

( aLj CL-~- >rft 5" wl^- ^Jj Ajyl*il £j£ji}\ j&>. <OJLa» y <Ui>jU!l 

-t-S* ,JSbiJi y ^a-S^ 0^*11 i^ilx>xjj . Lucanidae dl^ail 

JkJj £*»- ^ Jh {_}y^ y J] 

U Ijilj 4ja ^ -» j .l 0 j~aJ 1 . A ; :^;llj bit AAlL* il)jSsj Ifil A: 

.aJz^j ik-j J^P jl ^-1^1 ^^ip SilP OU-P IftiJp 

^»UaJ iw-jjj Aj*)\j <uiI>JI 
Adephagid Type UUjjVI Jj>u . ^ 

^4^ ‘ S-'ya-" ydl ^ ^yjl IJu. ^ 

f x 

wT 4 (_5» (jjyJ' i-AP UiOP ^ l^yd^A jj^p 

L5^/" <->/■ m 2, Ml JySlI JJ>S\ J^xj ( JjjLcJI 


LTT 



* 

. ll j/U AjjLjS^J Aji^- Cij^Sj <lSl>»JI 

. jiydl ^ ^yJMJU, l. y j»j Oblongum 

Staphylinid type jlLlLluiVt (jj>u - t 

Ji,«Jl y (_§»<W»JjjP £^JI '-i* Jf ^=ry. \j 

■ Ay^jlsJI A*l>- Jl ^ ycik\ jS- 

Cantharid type Jjj*j - T 


ijl>. J*l+j lijp <j\jj£jj Cu M OliyJl 

. ^UcJNI IJUfc y j^LJl i3 a* jai Jj jl < ^U>JI 

Classification ui^LoUl 

t. 

: oL*Jj Aj^j i>«J^-NI Aj.X*P- aJj ,aJ 

Suborder Adephaga <+yj - Vji 

c 

-CL*jj (AiJltjl AjjJU-aJl Aa1>JI AjjZ^li A-jil>J! l ZJ&y- 

IfjtTj J,S\ UJkJl A ijJ jXa Jj^l UaJl aIUJI J J\ 

• ^ i }' 2 ■" ^ (*—»j ^p j .(_5^i 

Obion- iLJiu*il aJj-JI j^ lai ^yj 

. ap ye- Aja i ^j ^tjxL* i __jlil A«jjl aJuI^III i .gum 

£jj c£^-sil s.LiP 1 ^.^;a J^j Ja;>y Ol^jjJl jh..^>JI 

jj . Je ’ <y t_~jU . Accessory glands SJpLil JLil^NI :>jjJ! y Jk*-lj 
J>\ J-** C— olj J*-yilj a oli^Jl .Polytrophic Ajjtiil 

•-^J L* Ijiljj *_JUM y £jj J 


m — 



Suborder Polyphaga - LuIj 

\ j i iiJlxJl AjikJI ijy)l AjU j>- ^ 

. <u~4JL» jS’j aL*15~ JjNI j.:]a.ll aJLUJI iJ ‘ LL, aaa "S/Lail 

iJixil y ^Sb*- l jl £^jJl y cX/’-’ 

jiJ>\ w-jIjI .o^Jl c—J • JlSLiVl aaLsl* ( _ 5 >vJL* .Oblongum 

:^^VI ob^J' .Acrotrophic SJ^kH Jj-Ull £yi\ y 

J £*Jb u~~*- ^ J**^3 yy** 

Suborder Archostemata ULaImjSjV) Aljjj . 1j]Ij 

j£r ilsf-LijNl 4 -*j j ^ "i t * j 

Mi- aL.^i l* j^alj ‘Vr^r' ok 4k—o» oli^Jl .0^/1 y>- 
iUlSOi jJ*i\ jljkVl jJly aJU- y» o^-ij £jj cSy^ cromalthidae 
jjip Olj^li l>»-gjl O-^j j*J Ail V\ ObNlj ij>rj y j^P^JUi < Paedogenesis 

pj (jjJcJ ok y J>-b yiaj tjxj £-kJ d~>- J—UxJl 

ijjJ Jj&l A-UIS"" i (_g5) jjktf b*lj (<LjLi AJOc* jcJ l»Jk*j £7 

ok^j Aj_y^l b^-Jojk- 4 y y^ LgJkMJj kj^ssj jl <4JLLJl aL>*JI 

. Micromalthus debilis USkj ^jVt l? 1p ijjjcj 

Suborder Adephaga UlijJVt A^Jj 1 ku*a j . Vjl 

: Superfamily Caraboidea 

ijyJl ^ Jou" ( Ground Beetls SjyJl iL*ai <jyb) <Jyjj 

yj *LLa*iU ^jIoa-NI i \f£ ^Jiil C-^j yjj 

. Calosoma. Ophonus L^.j Family Carabidae iJu^i 


. Tricondyla , Cicindea yA* Family Cicindelidae 

. Siettitia, Dvtiscus y*j Family Dytiscidac 

Suborder Polyphaga UlLIjJI Ajjjj ■ . 1_uli 

Superfamily Staphylinoidea 

.JjiP O.JjSP ^y^ /aAJ ^ ® jy^* 1®oL*«pI tl)L 

. jl/zll A^jiLjJI t AjjW / 

■ I^ ^jjl ^-^4 ^_iU>«JI £- LjjJI / 

LjI>JJ jj i aJlSp n_\. ^ j/ij /a.>- U\p I 0y 

• i y* frjji £•*■■/ . iltAiJl A«j J^a}\ aLsP 

■5JP *A i iLsi>'ill -5-XiJl j^”illj iij***^ /ill Ajj*s*2>»-il Q*y\. 

Jlj lJl>Jlj ‘ I ■ l /, " i _uL>- oli A la. . A*jjl i 

oj-io«Jlj Ai/l jJ/* O_/> leolyl £> A>c4wU* (1)/j 

:L^LjLa» jjajlil ^JjP I j ‘* aM J aX»I^JI 

t 

y _ »j (Rove Beetles apI/I /L^JI) Family Staphylinidae 

.Corotoca . Dinarda . Paederus 

* 

. Plavsoma. Hololepta. Hister l^-L>-l y*j Family Histeridae 

Superfamily Scarabaeoidea 

. ^Jl (jlii'i/l ^Jp-b AjjJb>«> Ajji ^l-J^I oli l$jl yL>~ 

C £ 

W i>»-?r s l/l • j' £jil ^ * - A jU^-Vl Jyi 

(_/ ^ i!l?“ /j A*jlp jl 

I jy*-* 1 • 4^" _y^j. ««>J A^i—e.i\p 


W - 



jS' j\ tU£Xa ^a1>xJ1 L^J Jb aJs aJlp 

^jj . 4 JJ 1 P o y ji^jux^'yi 0 ji. s^>- 

A^laJl ol^UxJi ^1 p ijLwj (Jj'ill jJUaJ! ^1p ijr* 

Jbrlyj OV tf>JI ^ Si,^ vU J^jNl 

f c 

<Lj1^>«J1 jl A«JlaJl ^1 p o^^JI .4jj$\ \i .*jJl 

ol^-ij-dlj oli^Jl sjJjea* Oj—aJl f-ljapl . jl aLUiLI 

: l^ifUa» yj il>lS3l 

Polosia . Qryctes, Pachnoda. Pento- L$-L>-t yj Family Scarabaeidae 

. don 

Superfamily Buprestoidea 

9" ^y j ^ n ■ m 1 — A~*klj Oiyiy A*X*^ 0*1 

4\a~*\jj dJJij < S-JliJl aJJL*JI LaLf OjJU<aJl <JL2 aJI L j / ? ' T c5j' * 

^JjNl Olxi-i*Jl ^aa; . i-Jlill Ajya-'ill ijA>- ^ y^-aj Aiya-Nl y tys 

l5^ ^y-i ' *j^ Lo-f ^ -; j$*i '%*& brUajl iL^aJl AJliJlj 

^LjIj oli j)\ ysj . aa-^N y >\yl JiS/l ^1 p 5julyij Ajli)l ^il 

jj»-lxi j.>.,<all ^1 ^1 Ji\ i a\a \a jj^OLl dJJaTy <yW j-UaJl 

C ( t 

jl Siy^ yrj^ • — . ; .U O^aJI J^rjJ Nj <la>- 3 ^,.>..< j > Ojji . ^ll>.lj.^ll 

* ( 

0^ t Jj^ oy^' dr* 0 U-^j cr 3 *^ 

A;UiaJl oUi>dl k _ ? U' ciAjUaJlj jJliJl j-UaJl ^Js- jl JjNl j-UaJl 

<obUll Jia Ai^ll ijUJI jjsbi! ^ olyu^JI alft oT L;«j AjUiJl 

. # * ^ t 

Cf} iy y v- 1 ^' y j' ydi J» l^j'liy_ yi^._j jl_ ; JaJl 

; l^ijUai 

. Agrilus, Steraspis , Ptosima L^-.L>“I ^yj Family Buprestidae 



Superfamily Elateroidea 


<tU » . >3 ^ ■ -O' i 4 *JJlk4 0 jl' o'i L^JL* jJ-dJ'_) 0jili 

Objb>- OLuiUxll ebjj'j < jJUflJl . jjLJ ^1 ^ip'yi y* 

0 

A ■■*■] Ujil>- {.yj jJUa)1 *jjL*\ yA • i_iJbJL! 0b^»o*j 

0 

oyi^Jl bbt jX^a]\ aJ y*^ yu±y£- ^y j^O 

i_ iuy^i\ &yj^\ j^^j aJI>- (_j*J < ^jp ' a ^*» J 1«*A«P <;)jll lg n./9j^ 

4jjLL> jl A-b-O Ojj* . y — A £jy0 Ao^-sAj AJ^« A^>-^y>-^ 

i_j y^j * y A I <_s^ *j-baJl l ^ ■ Am J O' y o'sJL* y£h*^>- ^jkl Cj*) 
Fire jU! ^jlo ,*_>b aJjX*-V 1 jbUi' y yyi ^yJ'j sjOal! <>wil APj^Jr' oIa 
a~J Wire Worms a-£LJ' Ol-b-dl ^-b iL^aiJl sJufc ijy oli^ iJiyjj (Flies 
. h**/3~*j _ _l^al> ^1 J)\ -iSy Jubf o'i A-jjjav-'i/l ALjiaJi l^*L*^>-l ^J| 

0 f # 

j' 3 JlOj 35o jz*~^\ A;.-ia.Jl Aii*Jb .3 j~ai Ajj-UaJ' j^-jV' 

• 'Mjjh cy 

Agriotes , P yrophorus . Family Elateridae :t$ifLii 

. Limonius, Aerypnus 


Superfamily Dermestoidea 

A-j'jxO'j AjibJl .ijl' lj.» ./> jl a! Z~»yA 

(— -y.^i j All>iJI JjbyJlj A-j^aJi .ijlb '_bf 3 jU<3 

j jb *V Jji jl jlaj'i/i tjZJJcj L»i.; i_jbio“'iA ' ^ 

yS jji.1 o' yO jl jJwaJl ^a*j . l^jb?- 

‘ J-** 0 ‘ jUO^w'yi 0ji • jl jib lJu^I y^\ oXit 


IT A- 



: AajJma d Solp <U^-J oljjf 1$ ‘. o « J 

. Anthrenus, Dermestes , Trogoderma ^b*-i yj Family Dermestidae 

Superfamily Bostrychoidea 

jLbr vj-xJl ^jIp J 

(j-l(_jla*d ^uS/l { Js- ij^S jJUfiS\ **rjj <--LoZa 

_jl y iJl>- LajZa *jjb iyt-j olo oli^l .ai« sj*- _/ d-S"" 

: a ., <a i i 


.Lasioderma, 


s, Anobium L^»b>-1 Family Anobiidae 


. Phonapathe. Sinoxvlon. Rhizopertha yy Family Bostrychidae 

. Lvctus V^.Usi-1 yj Family Lyctidae 

Superfamily Cucujoidea 

(£JtjCj L* \ (j : -- * flJLdl Aa^o oUlll i y loAP' a ‘ Z 3 * 

y U ol^il ^1 p jL®jJl < obdl clj^d 

j-jlijJl yy^S- y d* d^dl 

a 4 ^ d. Jp 

^la.«ij3lj ) O—O—O AjU ^J1 JjIP 0AC- <_a1i>«j 

jl Oy ,r_rjr jl t_t_t jl i_o_o My Oil>Jlj 

aJ^II ^ . Lijlij> Oj£j U ijoLij 

. ^iaJI 1 ^■■Ja. Kj .ll y^jj aI^aaXa 


: LgJiUai yj 


Mel implie s, Cybocephalus , Carpophi- If-Ai>-1 y^j Family Nitidulidae 


* 

■ Lasloderma . Qligomerus , Anobium yj Family Anobiidae 

* 

, Rodalia . Cydonia , Coccinella , y*j Family Coccinellidae 

■Scymnus . Epilachna 

i. 

.Tenebrio, Tribolium . Blabs l^br-l yj Family Tenebrionidae 

Superfamily Chrysomeloidea 

y L*S^< i_ ^Lp jl ijjjiil 

^lp < iillill 4JLLJI 0 0 yj <L*j \J\ iAiJi Jip 

jl ^ay~ Oyi . 4 jL*2>^1 PjLxj E, T, \ ^.Ui,jJl 

: IfrlfUo* y) ■ y^j^> 

f- 

Chrysomelina . Phvllotrcta, Family Chrysomelidae 

■Aulocophora 

c 

Chloruphorus . Maerotoma. ^Usj-'Vl ^Ip Family Cerambycidae 

.Clytus 

£ 

Caliosobnichus , Bruchidins. ^Js- J^-Uj Family Bruchidae 

■ Bruchus 

Superfamily Curculinoidea 

y Ijjiaj A>o>“ V yi 4 jJ_*p 


£i. - 




^4aJl y y i 4t=^'j | j^Jh ^ Su3 

.sl.li* VI Ju ol l? 1 p i*ijb y «L>jUii tljsrt 

. £^lyVI Vb*-*-*!* jl La-*-js O^S*j 

^ LkJfcj . <jj-vaJw* ^ <_syiJl> il-U>VI I*Aa y^~ (_5^ jb-^»i**VI \jji £J>^.J 
^-vj>- oii t _5*>j LjLJl ftljp-Vl eS-i*3 .eiU- 

-Xij < LJlp ^1^-iLaP y Oj&j 4 jjJ-/? {J^j l/.^* 

: \4JjL4* . UL»j 

Sitona, Phvtonomus . Sitophilus. I^Ij^-I yj Family Curculionidae 

.Scolvtus 

Superfamily Hydrophiloidea 

OjJi ( J>i* 4~~>- t^-lj ^ j- ' * m ' J ) 

\J\^*JI j 1 1 j'’' iJS- .I 4 J ^jJI 
Ifsi JU cA yu Oi^ i*Jk 

: LgJul -•»» ^*j ■ VI 

* 

Hydrobiou s, Hvdrochara . Hydrophi- l^bf-l yj Family Hydrophihdae 


Superfamily Celeroidea 

W <_r^ y iJ yS\ y Ju^j ^1 4-ii_y>JI yi SJjljJlj JjSp o ^Jl 

« f f f 

L^il Jb\ ^J^’Si i y^lA k_jjlil C—■* I 4 J • Ja—jVl jJUiaJl ij^^*1 y L^a» Si J »y&- 
. y ^I*Vl Ja-J? W ^ ‘®jj^ ** (_s* frlj^-l <(j*il J.P - 

: IfrL'Lai 

f 

■ Nemosoma . Tenebroides l^L^-l Family Trogositidae 

« 

. Corvnetes. Trichodes . Necrobia If^bsrl jaj Family Cleridae 

. \a J)'i ^ . . ■ 4mjj 4 


i i Y — 



^ ULUy Uj idijiJf ^ijAi 

f Q 



Mouthparts 

t- Ijw-t 

Corpora cardiaca 

4.. il ^ '■■*.>-'' 

Corpora allata 


Wings 


Fertilization 


Prolegs 

iolS" jl JjjT 

Sternum 

4j 

Presternum 

ij jlJs 

Coxosternum 

<jjiiij 

Eu sternum 

... .. f 

Sternellum 


Endosternite 

iJL^b Sj J^J\ 

Taenidia of tracheae 

vV' u.y-i 



Visual organs 
Sense organs 
Auditory organs 
Phagocytic organs 
Chordotoncl organs 
Photogenic or Light producing or¬ 
gans 

Pulsatory organs 
Secretion 
Excretion 
Storage excretion 
Coelom sacs 
Air sacs 
Aedeagus 
Sting 

Ovipositor 

Structural or physical colours 
Pigmentary colours 
Combination colours 
Ileum, or intestine 
Spermatogonia 
Polytrophic ovarioles 
Panoistic ovarioles 


P t 

jLaj'Vl J.U 

frUipl 
c-LiaPI 

(iJy) f.Ldapl 

It- f # 

jl {.LapI 


<L 4 j 


j\J &L<apt 



£_!>i 


4JI 

j! 4. .yy 01jJl 

OljJl 

4jaJbo^* 01 

dJjw\p ^ oljl 

SjAiil <LwJP <u/L^4 



Malpighian tubes 


Cryptonephry 

1 - - * L 5 

Ovariole 


Acrotrophic ovariole 

4-3 Jb 4jJLic* oli 4m*ja**<* 4j^-jI 

Meiosis 

Js*' fUil 

Aorta 

Jlj’J 

Wing buds 


Sarcoplasm 


Cuticular processes 

Aj-XjW- olj 

Intima 

( a: U .« 4 ) iillaj 

Endotrachea 

0*1^1 A.;.nAaJ| 4jUi) 

Abdomen 


Phagocytosis 


Pharynx 


Pleura 


Sternopleura 

Lr**j 

Episternum 


Katepisternum 

4^v*L*I 1j^Jj 

Katepimeron 

osl>- 

Epimeron 

Ij^ll 

Anepisternum 

* 

V>ld P^Ij 



Anepi melon 

Ijjb 

! ndopleu ite 


Maturation 


Inlersex 

ur*. 

— O — 

Coagulation of insect blood 


Perivisceral sinus 


Perineural sinus 


Pericardial sinus 

‘“M 1 

Haemocoele 


Pre - oral food cavity 

iS** ( ^ 

Hypophaiynx 

^yJj ■~-v~~ 

Hypoderr lis 

d~£ 

Subcoxa 

4jil^>- <JL*£ 

Subgalea 

f a y-Jj ) a ‘ ^ 

Subnrenti ni 


Subcosta 


Metamorphosis 

(j^) Jy^ 

Amplexitbrm wing - coupling 


Myology 


Tergum 

^•y 

Poslnolurn 

i?ry 

-in — 



Notum 


**rj 

Scu tel In m 


j 

Prescu turn 


j ( J-J <>- y 

Scutum 


y 

Endotergile or Phragma 


y 

Wing - coupling 



Hamulate wing - coupling 


dJjtii 

Sclerotization 



Wing venation 


Jjj ytl 

Segmentation 


Ja** 

Classification 


* 

i—jl - e i 

Reproduction 


J>\£> 

Spermatogenesis 


ijjJd olil!jj ^3 

Coloration or Pigmentation 


O^Jd 

Respiration 

-e- 

- atT 

i_r j “ 

Paraglossa 


( jJj>- 1 j U1 ) o LvJJ 1 j bf 

Frons 



Body wall 


jl Jt>- 

Tracheal trunk 



Salivarium 


(o*jL*) #js*- 

Corpus luteum 


« 


1 +■■ **. *> • 


Corporotentorium 

Fat body 

Integument 

Cuticle 

Procuticle 

Exocuticle 

Endocutick 

Epicuticle 

Mesocuticle 

Cranium 

Tegmen 

Hymenous 

Elyteron 

Closing apparatus of spiracles 
Reproductive system 
Respiratory system 
Propneustic respiratory system 
Metapneustic respiratory system 
Amphipneustic respiratory system 
Peripneustie respiratory system 
Apneustic respiratory system 
Holopneustic respiratory system 
Hypopneuslic respiratory system 


jljbf) -il»- 
jJsr 

u frje*- 

jlL>- 


jjiiJl Jlaij jLp- 

* 

ji jl**- 

XjF** 

LS ~iii jLf>- 


liA — 


Hemipneustic respiratory system 


Circulatory system 

jl**- 

Nervous system 


Visceral nervous system 


Ventral sympathetic nervous system 


Caudal sympathetic nervous system 


Oesophageal (Stomatogastric) nervous system 

jl^r 

Central nervous system 

<- 

Muscular system 


Tracheal system 


Digestive system 


Gula 

V 

-c- 

Gustatory sense 


Olfactory sense or Sence of smell 


Striated border 


Pal pifer 

J*l>- 

Palpiger 


Axillary cord 

LS^' ck 

Ventral nerve cord 


Branchial chamber 


Scale 

iiA j>- 



Coxa 

*Jij>- 

Coxa merort 


Coxa vera 

<ai 

Coxite 

*JLAj 

Insecta 


Exopterygota 

ft 

Endopterygota 


Holometalxjla 

jykJ' iUS'ol^ 

Hemimetabola 


Rectal papillae 

^ jii.11 oL»~L>“ 

Nymph 

Sxp- 

Crop 

aJl+p^ 

Spermatheca 

( 4j \X* iJb li ) 

Seminal vesicle or Vesicula semi- 

nalis 

<J lyjt 

Follicles 

ft 

Spermatozoa 


-c 

- 

Propodeum 

j~a>- 

Testis 

A^a p*- 

Hamuli 

£- li>J 1 

Cells of wing 

U>J1 


la. — 


Cyst - cells of testis 


Haemocytes or Blood cells 

pjJl V^ 

Iris cells 


Germ cells 

W%- 

Pigment cells 


Columnar cells 


Goblet cells or Calyciform cells 


Regenerative cells 


Nutritive cells or Nurse cells 

Aj-ii-4 \j^>- 

Postmentum 

jiill 

Postgena 

JljJl olL>- 

Postocciput 

LtaJl i_J lL>- 

Oocyte 

*ui>- 

Oenocyte 


Plasmatocyte 

Aj jAi <ul>- 

Oenocytoid 


Tracheal end - cell 

Cyaiil XS>- 

Neurone or Nerve cell 

AA*l?- 

Cap cell 

4~Ji aJ>- 

Nephrocyte 

AjjiS~ aJ>- 

Trophocyte 

ajJl»> aJ>- 

Envelop cell 

Ajili^ 4*1>- 

Phagocyte 

<U-^JU aJl>- 



Tormogen 

SyciJl pLU«J a-lj y* <uL>- 

Triehogcn 

a y- iJJ iJl! y* 'Ui>- 

Hermaphroditism 

ij yS- 

Galea 

iy-'.lt _ a i y>- 

Gills 


Abdominal gills 


Spiracular gills 


Rectal gills 


Blood gills 


Tracheal gills 


Terminal fi lament of ovary 

-o- 1 1 J b 
(_/ ... L5*- 


_ i _ 


Telson 

> 

Tanning of cuticle 

jlLjJI £>. 

Haltere or Balancer 

u-Ji- 

Gular suture 


Pleural suture 

!)■ 

Coronal suture 


Frontal suture 

jj’ 

Frontogenal suture 

i>' 

Fronto - clypeal suture 


Epicranial suture 

Jy. 


Postoccipital suture 

Clypeo - labral suture 

Labial suture 

Occipital suture 

CJypeus 

Blood 

Atrium 

Pleural arm 
Tentorial arm 


f a 

j*u.5 

Vs 

J\j\ JSL* 


-j - 

Head 

Prognathous head 

Opisthognathous head 

Hypognathous head 

Median ligament of ovary 

Order 

Leg 

Uterus' 

Tarsus 


* * t » 
oB (j-lj 

a TL j* pj oB 

Vj 

to 

Mj 


tor 


Vision 



Anal angle 

) 4»>- jO* ijjlj 

Humeral angle 


Gonapophysis 

<JL.bj SjlSVj 

Cuticular appendage 

ijjJbr 

Cubitus 


Coeca 

lijjA Jjijj 

Abdominal appendages 

t 

jM 

Genitalia 

(*-3T-jUiJt flbap! ) Jjljj 



Tibia 


Stipes 

opLAI dJUll JL. 

Facet 


Copulation 


Epipharynx 

( co.i 

Branchial Basket 

*L. 

Hearing 


Flagellum 



L 

“ Jf ~ 

Retina 

Cephalic Arteries 


Jj* 





Valvifers 

Paraproct or Podical plate 
Notum 

Suranal plate or Epiproct 

Scrotum 

Sieve plate 

Sclerite 

Basisternum 

Subalare 

Peritreme 

Spinasternurn 

Humeral plate 

Ocular sclerite 

Mandibular sclerite 

Tegula 

Antennary sclerite 
Axillary scleri .es 
Cervical scleriles 
Auricular valve 

Oesophageal valve or Cardiac 
valve 

Apposition image 
Superposition image 


aJL*U- 

aj<->- jA Jy>- Xxa. s<9 

jin ji 

Cr^ 

AjJLf-li «UiA.. . .. L/3 

A->-Ls>- C-i-.A-yL*? 
y<ilb JxJ£) aJ U» - A«JUa3 

Aj i t P* 4 d. i /? 
A~«P A«.J.y3 
A;£i AjJLvS 
^U^cJJ AjJpI* A-JlvS 

* 

<uUal oLJ-v^ 

A*iiP obd-sAJ 

jl ^L*w® 
( <jr^ ) csO 4 f 1L *-‘ 9 


4 J>^ 





-J 0 - 

Costa (i if} 

_ J» _ 


Cement layer 


Epithelium 


Corneagen layer 

jiU i>j5v* iA-L 

Parasites 

O Li. a la 

Proleucocytes 


Spermatocytes 


Adult 


Flight 

(1)1_ >K l9 




Lens 


Pupa 


Exarate pupa 

•f- fljitf- 

Coarctate pupa 

^jy' 1 ' * 4 

Obtect pupa 

ALSC* fljip 

Anal vein 

ls^ Of 

Humeral vein 

(3 

Sectorial vein 

Of 

Radial vein 

Of 


Medial vein 


Wing veins 
Convex veins 
Cross veins 
Concave veins 
Labro frontal nerve 
Optic nerve 
Frontal nerve 
Recurrent nerve 
Labral nerv j 
O ptic nerve 
Anatennary nerve 
Oesophageal nerve 
Muscles 
Flight muscles 
Alary muscles 
Dilator muscles 
Striated muscles 
Scolophore 
Tympanal organ 
Optic ganglia 
Hypocerebral ganglion 
Suboesophageal ganglion 



ap 

jup 

(k±%A cJeiP 

jA 0 Juip 





Frontal ganglion 

Stomachic ganglion 

Segment 

Labial segment 

Labral segment 

Prothorax 

Metathorax 

Mesothorax 

Maxillary segment 

Intercalary segment 

Mandibular segment 

Pre - Anternnary segment 

Antennary segment 

Cervix- 

Eve 

Exocone eye 
Pseudocone eye 
Aconeeye 
Compound eyes 
Ocelli 

Lateral ocelli 
Dorsal ocelli 


4..^ ■>- aJjip 

iiip 
lliJi iiip 
LLJI LLiJl ilip 
ilip 
il«p 

(JLUD opU. 1 dUJI iUp 
ILcj ilip 
ilip 
Oji J-i ilip 
jU.*cu»Vl 0y ilip 

oli C-P 
oli j-p 

ifjyil L*jAP J-P 

j* j^jP 

d<lc^p 

oL~p 


Glands 

- i- 

jap 

Accessory glands 



Stink glands 



Silk glands 


:>Jp 

Poison glands 


jJp 

Wax glands 



Hypodermal glands 


4jjJb*- jJp 

Peristigmatic glands 


t (Jj^- ^op 

Endocrine glands 


t-1 o .,<3 Jjlp 

Salivary glands 


oUi iJs- 

Labial gland 


4) 4j y^ 4 30P 

Food 


flip 

Felt chamber 


SjjU 4# f 

Sarcolemm s 


c\-£p 

Peritoneal membrane 



Ventral diaphragm 


j*-U- *-LiP 

Dorsal diaphragm 



Pertirophic membrane 


Jj>- fFLP 

Setal membrane 


o^.L lp 

Basement rr embrane 


c£Jtptf flip 

Elytron 


-Up 



-n. — 



- l-i - 


Osiia 

oUa 

Spiracles 


Gonopore 

oUci 

Femur 


Hypermetamorphosis 


Olfactory lobe 

u*» 

Optic lobe 


Antennary lobe 

^1 

Super linguae 

ijiL-J Jjj* (JuljJ ) 

Mandible 

ilii) dii 

Maxilla 

) upL_» til* 

Mouth 

r 4 


- <j - 


Spermatheca 

iLli 

Gizzard 


Pretarsus 


Pre - episternum 

UUNl 'jjiJ' JJ 

Prementum 


Gonopod 

L? LLj ^ Ji 

Antenna 


Cornea 




Anal cerci 


Tracheae 


Tracheoles. 

yS> ‘ ~ •. -Z 3 * 

Penis 


Uromere 


Heart 

k-Ji 

Stylus 


Oviduct 


Pore canal 

Cju «Ui 

Ejaculatory duct 

iiilijUi 

Sperm duct 


Alimentary canal 

Cojjat SLJ 

Hypostomzl bridge 


Precoxal bridge 

i~*UI Cjjii j>- aJki'.t 

Postcoxal bridge 

<Ua 1?C a jb:i 

Genital ducts 



Clayx 

Js 

Radius 

<Sj^ 

Egg - sac 

J*d* 

Saccule 




Glossa 

J ) O' —5 

Saliva 


Fibre or Myofibril 

4jiJ 


-f" 

Ovary 


Nidi 




Axon 


Brain 

t 

Protocerebrum 


Deutocerebrum 


Tritocerebrum 


Crystalline cone 


Salivary reservoir 


Claw or Ungues 


Trochanter 


Humidity receptors 


Chemoreceptors 

oLW3l JUu-l jtfy. 

Mechanoreceptors 

oU^JlSLLl 

Receptors 

jTiy 

Oesophagus 




Rectum 

.. i. a 

1 

Spermatophore 


Retinaculum 

(^Usfdl ) 

Stoniodaeum, or Fore gut 


Mesenteron, or Mid gut 

or 

Proctodaeum, or Hind gut 


Clasper 

jaJu. 

Silk - press 


Labial palp 


Maxillary palp 

LS^ i lT ^ 1 

Germarium 

<U**J y>r 4 ah'* 

Vitellarium 


Occiput 

(UiJi)^i » 

Connective 

LlM * 4 

Para - oesophageal connectives 


Vagina 

J*-* 

Spur 

jU-$^ 

Tibial spur 



_ O _ 


Pleural wing process 


Occipital condyle 


Gynandromorpb 

eT^' 



Tentorial pits 


t/U 1 


Digestion 

Endoskeleton 

Tentorium 

-J ~ 

Tendon 

Gena 

Qmmatidium 

Pulvillus 

Arolium 

Media 

Cardo 

Oviposition 

Dorsal blood vessel 

Vas deferens 


Jj] 


Jj 

(.Jo- ) 

AjijC- iJo-j 
eiLxj 
<L»ibLxj 
(Jy-) ^Ja-j 
aJU»j 

lSj4r° i£y> 

JSU frb-j 






Glossary 



<i _fJ\ J% :>jaJI ja gjj iJ- Accessory glands 

y L*1 i yl 4 : jfl.«J $\y» jl 4 jL/?M jyaJ < <Ck^«Vj^M 4.;laJl aaJUJI 

.iiSUll a lull ^ ^Aj aJU.> Jjp ^ 

^jbl ja : <*J& oli ijJl Acrotrophic egg tube 

iiyJl Oj£j ( jiJ! 

t- 

<_«*: ^«aLi1 ' y*&£' Aedeagus 

. o^\p u.-J-^a.t^ j-jaP ^ 

* 

JaL-iicJi OjJj Ulp <a...aa]I Sjjj'Vi <_£» ^LjI i^y l _ r JT Air sac 

• ls* 

jyL. J-^.^ ijyJ o^Lop rS-^-b*- oMjp Alary muscles 

t- 

. ( J5LiJl <U>-j y (_jtJVl y ^ eilp k_-Jy < i_J-lili 

oly^JI y >*iS ^ SjU.1 fliiJl ijjJl -S-^.^ll iUiJi Alimentary canal 

V»Li*u) (jjy-lj J»W fU^lj SJjiil ( ^ r * <-S"jpj 

• ( u?V^' 

^-b>Ji :^Jri jJ-JI ^ A^iall o^-Jail Alinotum 

• A?xi^l ol_y>dl y ^yljxil jl Jiv-j'Vl jJUaII 

o‘LiJjl y JajI ^ aJLIp iik^ Alula, Calyptere 

* 

AoUj ^ Ujalj U^jy SwtpliS aJUxJI AjyljJl JUP 

.. eyulJl (Joyijr Alveolus 

y> <ui iUJl j.jAiJS —JjoJi jty«JI Amphipneustic 

. aJUJI wu ll ^yiJl ja jt jrjjj Jaii JjVI ^-j_yJl 

------ HA — 



Jap- jl < ijJit-U aaJ a^J Anal fold 

. £-UpJJ Orj-iJl Ajilaiilj 

apo u/Jl £UJ ; ^v- Am' glands 

.ow>Nl okdlj j+i 3jjf- Anal veins 

(_jLs^£- > ^ 1 L^Jj 1 jj*' ^y^>- aS"j>*z> -tjljj oAntenna 

# 

Ja^ jljbr ^ *Ui;Vl Ja^ dji jj^ Antennal suture 

,0y 3yi>J iiUJl dJi l>*Jup Antennary sclerite 

* % 

l y^]\ ^LpJI (Jrj^ 1 sj^' Anterior notal wing process 

Ajaj'i/I A> » .i..^ l l Ljj ^UpJJ a!» 1>J1 A^jJaJl Apx^A.^ail OjlstJI Ailpxli 

.owi^Jl iUiii ojJUJI apuaJI Anus 
ij] jf y-j (iyjJl ^UVl £j*JI Aorta 


ajj?^ ajL$-J' ajJ*^ iJb^ aJUJI Apical cell 

Ja*> 

<p-^U>- jl jyj ^~ajj jL^>- :jj^4 ^±3 jlp- Apneustic 

• <Sj& <--&■ ^A-ll 


. JpIjJI (Ji ?>ll jU»- j* gyi y^> <_?' = Apodeme 

^ Apophysis 

* 

jjU-JU 5 p yLdl SjLijJl i_>UVl oUJ Arborization 

OpIj* jI ^ JiL-j Arolium 

.oJUM 

jlJbr ^ f Articulation 

• p— 

. < s yXi ^JLajlU i^jUJi : jXkjdl Atrial orifice 

A»*ii ^jW- jlJbJ ^Ujl ^ 0j5o' iiyJl ijjUjlJ! Atrium 

l^Juc- vu4y JjL-1 S^Jw? £jUw» J^l>- Auxiliae 

e * 

SXUJI iiUJl OjSj J*>- :^1^'5/1 J~>JI Axillary cord 

^1p t£y£-) ^-bJl ^ ajOpUJI SikX :3L)ajS/\ iiladl Axillary region 

. <uiajNl ^JbLvaJ 1 

o!_,» AjatVl iikJ.1 oLJL? jJJajVl oLivaJl Axillary sclerites 


iv. — 



. Axon 

Oj£j lil^>-i) (jji 4>uA«^ C£~U>*JI dwipli A>i*jLs< 2 B3S3l3rc 

« 

.^-l>xJJ . * <*4 >i»ll 

iijkll j-bx. c£jLa s-Lip :<.japLSJI pliiSl Basement membrane 

. J>-laJl y 


sapti y id^laJl *iWI : 2u kjiyi] Basicoasta 

<_£aJl iiiyJI sapti y y-jUJl *JojsxJi <_^apti!l jjjJl Basicostal suture 

. AjJipLaJI 4ji>^>«JI 5il?- c3j^j 

iJ^-ljJl ^l>! «JL-Ji?-Lsl.l :ajJpUJI iJya-Nl Basisternum 

. oly y ^)C»j • ^aji Blood 

.^aU <jy£\ :^aJl L^U- Blood cells 

pA-^a)! A^jap <fAi y V^j^" oUrUat :i>j^aJl j^J-Uxll Blood gills 

.yLixJl yil jl ^j'a?r y gyJ ‘VW* 

y iiJb y OySoj jla^r :jla*- Body wall 

• c^aplijl f.LL*Jt < J5xJ y*£3\ t i j-iJl 

•y^' y^ (Jc» £*tj yly^' ^t*ail :^il Brain 

* 

■ iSyi jl yvai ^•jAr’ 1 Branchia 

t- f_ 

^ J-^sj <-)j^ ! y^' y <-b^' <y' JI : y-^ Buccal cavity 

.iijaJlj C$->JI y -da^Ul ca*>LjL*it 



4 

^ L-Ldl Bursa copulatrix 

^tiNl JLp! aJ ^za3 a~jI>JI JaA i iUIi ^UVI ^LjVI Calyx 

. Oi^il 

A-i>JI Ja\^j ^Aj < Jl jl <j Jba\\ aJUJI : A*^i AjB 1 - Cap Cell 

I clip jf SyulJI ja <_sV ijJjll 

. ^yluLJl liiill iailyl AjJ^P-lill A*iaJjJ! taUojJI Cardo 

aJ^UI (Jri aA^' A-^-bfJI oU-U.1 b*>U- Cells of wing 

, Av? j*1 _ . l lj 

LS wa.«Jl jL^-JI ja esr^l jW 5 ^ Central nervous system 

. Alv»ji.!j aS" a... /j.ll (_S^ 

aJL* 3I ^JLiUdJl ja ^25"! jl £jj je- »jLp :aJJ' Cervical sclerites 

. ^aL*NI j_LsaLI AjaIaNI Ijjij! £A ^1^1 ( J^3J A^jUJl 

aJL^JI C A»lyJJ j-jadl :aJL*-T o'>Lic-A Chemoreceptors 

• <Jj* } ^ < i:> ^ 

. jCjj-53l i^.-S'j> aJI. o Jj T Sit» Chitin 

b~>>- L*yU- ^ ol-b-j :aJ^ 1 jj-aJI f.U<*pI Chordotonal organs 
. Aj^JI ol.. tf ail ^jIp ji5^ ol (_$jjj^ail ^ ^^Jj < ^>JIjlJb»o 

.A.,.ja..Jl Ai^P Aji-^j^JI L^UJl {j* jjAij AsiaJl a ^Xi : A.ja.Jl ij^i Chorion 

‘ ^-<^1 JJ ^Jujj^dJ ^Ia^I jiJl : l? *IaNI ^jA-iil yiJl Cibarium 

. AJjjJl ^JjL-Ij ob-JJl ajpli 


Jy- ^ ^waP i»bj Circum oesophageal conneclives 
. .L^- <_yiaJI 

du s- Oj£j ydJl gaj Jjii jl^>- : Jlii'ill jl^>- Closing apparatus 

• ^A>-! jJl ol^j ^ -fi (_JJjl j.JU.l'1 4JLs> 

eliirl ^ yiJl JUil jl$*J iy* Sjj* i-JL>-b : JliiNi yji Closing bow 
i a *l~ C« CbJI a.^.^ pJi : iijjJl Clypeus 

4»—«yll aI. ^ bJI \^j ,,ta'j j (3ji jjjJb {j^~ 

.^ll^ljVIl 

•L^' Cr* i>W t/ -^r £> Collateral 
. J *.lj 4 -LjjJI ^jui! ^y* f.y>JI: OjJ^aSS Colon 

Jri J-^i *->Ut J-^y : ( ^-- ap J-^y Commissure 

^yy^l LS iayjJl (ji-Ai sU Common oviduct 

• j»->-jl i-L-luJl«y*>J! ^ UIp i (S jJjMI ^^LUJI 

J$3 tj^ail j*S^y jlgj-- aJ y. ^y-f- j^kt- y» Compound eye 

. 4 -i <dLiL~« 

•<£(JyA cfjyUi -lsjyjil :A>j_yv* Cone 

djujl Jajy 4....afc 0 4 : ^ iP Connective 

.SJbll 



. 4.04 iy»«JI eAtUjj 1 - dll f.LL*Jl : 4 .1 .,a 8 <t \ Corium 

. jjjiiJ cj^JI: <J jA Ji Cornea 

. *Jji .Jl jyu L yJl 5ytJl U^A>-: iJyiU i jJC orneagenous layer 
ijy jjbJJ L£ Ja~yJl ^IjiJl S“J '• JjjJ' Coronal, Metopic suture 

f A fi 

4jyl>JI ^j* £jj ^l***^ - ! Corpora allata 

^uvi ^^*11 £• Sau jij 

% *■ 

.iJlaJl jl ijjljiil ^L->-Ni Corpora cardiaca 
dJLdl ll U^UJt ^y* iky : yL^*N! Corpus luteum 

* 4-^l^dl ^y3 * * 1 1 oL*f , 4 -,b.. ] 1 -*-*J «■ 11 Ajy^jl Ovt^l^ ^ ^- 4 

5^L»N! ijl>-Jl SjIp- < ^y JjNl ^J^laJi (jyJl : yd-iJl (_jy*Jl Costa 

, ajJlpIaJI A>i-i ./aid L-ApU *jj ^\b>«JJ 

. ^y. ^Uadl tyJi Cranium 

• ^yUVl ^jjAl ^y \sjk iijab* ^ ^Loi Crop 

iJyiaJi (ij/Jl yj (J-s<aj «_ / wsi <ijjp :i->ywJd JijiyxJ! Cross veins 

• l^'l^yd. 

yS^y jl$>J aJ yiJl JjL-I fryjJI r^yUl -djyM Crystalline cone 

• J* ur^ J* y* t^ydl t_5* f-yddl 

.Silp £-b*JI ^y ^JyiaJl J/Jl:<JyJl Cubitus 

---- •*--ivi — 



.^Jl j\j^\ jS- oUUall :JuWI Cuticle 

.^n \£Mi Ja-£ \*L=>y- \ l 'M Cystocystes 

.JnA\ ij \ 

;... ^«1 1 ^jA A 3 fj\?“ ajEij ol^/iJ ia^^lAJI Dendrites 

^^Laill Ol^^l </* t-fr £tU Deutocerebrum 

. 0jii i^waxJl /Ijil 

. J Jfj jUii Dicondylicarticulation 

nSj *Jl jJud J ^jWI pjar«Jl /II jl**- Dioptric apparatus 

. UIp iS jjlJi iJjJail (_/ /j 

^ JLi* />-U- :c5.jss-Wl Dorsal diaphragm 

i^4y»cJl ^Jl jlA>J O^iiJl A^jb^JI (.Ijp-Nl ^Jl cS/frk^ <^/*jJl tU^I 

•c5^>JI Cf* <-£jh^ 

ifJ$xi\ j*-\>JI { jA JHjt Cj* i} j Dorsal sinus 

.j—JUll J y>- Ljijl c-. - L al lj 

. Lr ~iz}\ /ill x& licJj ajLip :i i _ / 4 ^Jl JLJl^jJl iwail! Dorsal trachea 

,_-. 1-./iSH ^ ytj :^JaJl f ^i»dl Dorsal tracheal trunk 

* 

. /sjUI ^ ^jNIj ,/jjUI i_Jiil ^ s-j/j ••c5 ; J r4^^ Dorsal vessel 
jljtfr- i-sr-jWI ildaJl ///TNI Ectoderm 

* p 4 £ 

(L)j£jf <CAaJd a>jJVI cj%*j y- j\ pLJl a? 4 : Jja-Jl »j>*>- Egg chamber 


. A^Ul Kjeu Jl y 

J 5i*- J^\ i-k-jil 5 ^' Ejaculatory duct 

./JLU JUdl 

j^j sSyJU iJulj jl ^ :U>J1 iS^yJl jl S-jU^I Empodium 

. io-LJl i » : .< .dl y UU-j < aplji ,j-j 

, ^ ajJLI aJULJI SJLjaJI JuM Endocuticle 

r ^i\ jU*J aJUUM ca\jaJ\ ie-y^A : J^LH JC 4 J! Endoskeleton 

• jt j* 

olijSl* (J Jb-I j* ^*>J1 Ua*-jJl U>J1: iiiiil U>J1 Envelope cell 

. i yi, JU SjJjil <uL>JI ^bUl ( Aj»*>JI ol-A>-^l 

^lp OjSjj e£j-frW :(3y jjjJl Epicranial suture 

• 0 =^r>" 1 )*^' * 0 ^' Y (Jy J5Li. 

. ^IjJl y eSjUl tij* Epicranium 

Vj JuLsrJl a-^-jU- aJLj j aa. U Epicuticle 

• Wifi 3 (J* U~s^' J^Ai 

i- V jit! i i j*—« j> 31 jljb*d Aa.lail:«j«iJ! Epidermis 

. Hypodermis 5ydl 

. JiUl 1 ^ ,Jcdil Epididymis 

^ ww j tj < j U J' *j Ajj^Ejl i AAjLi?dl a . ..1.\^ Epimeron 

. A*jjJU»Jl O-^ iS L )jt *>%JU0 ^Jl L-,i> y UL>-I 
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<eal>JI £-h>JI SJpli £*jULv3 :*jjjLS\ (3^i ^tfliv 9 Epipleurites 

. <L*UVl AjjjlJl 4. ..La'I ^LpI £-aj < £■ Ua>U iX»UJI 4jjJ>^aJi 

jAj ^jJI jj-^b biJ Jyuj Jji jj-vJ! Epistoma! sutures 

.aJ-vS 4JW.3 4»l>- aJj 4jJt>JI jjjjJJ S-^LtVl Ja}y ^Uj! 

. aJy»-j ^JOCJ JL» jl ^Ipl (_5^i b-jX* jl 

0 0 

^Ulj (jjjLS\ jjJ! Ji o-U.1 ri^UVl l^LjaW Episternum 

. <**\a Vl C~£j jji 4*jLv0 (_j 5] Li*t JL» (ijj^jdl i>*js^a3l 

* ^ ^ ^ *■ 

L$jui <v»i>- ( y. vl»j i>vjiv9 liuLJbJl Sjy^Vl Eusternum 

.i-T"yJl 

j\j&t y L^-jWi ^JUvail : yrj^\ J£L$JI Exoskeleton 
<L*Lw»»]! f.LjaP^i <S ~^il y j^-I ij y*jj i yy& ^J ; a.T..,->« Eye 

(J*^^ o-jIp APjy* j_jAp ^iy >,A y ^JiS" Fat body 

• (*— 

■ LS ^iJi j*—^ s-Jl! Sj_ j£ll l/bUJI jL^>- Fat cell 

. l^^s! s jIpj aytoJ! y aiJlill ilJUJl: i>UJl Femur 

A f ( 

c 5 * V^' 4-XsaJI yj ■■ L Jj^l 5-JajVl iJUaJl First axillary sclerite 

• ^ C-a5- (3aJpl» JaJy lijJi 

LjUw« oi^-ia>- ^ ebJJl y s.y- 'fy*j Jl asJ e- Filter chamber 

jysj' ds'M' y y^-\ eJL*il yj Ljj Si^rVl 

-J^aP 



dj JA f.y>r :i»^-Ji FJagellum 
. ^jJL*Jl Jb Jp ajlp l 4jtU>v* ^jJj j^j>0 

. (‘UA.Ji a j*>~ jiiil) 4-JajJl Folicles 

.^.^Ji ijj^V Ll>-lJijl aJ^UJI L^UJI :*L*iy*}\ Folicle cells 

^b»Jj ^aplail iyljjl ^^Ip ijy ipj-o^ j\ aS” y. Frenulum 

iF * -; l* \Jlpj * u^L*'Vl ^L>J1 C-*^- JCL*j < oLM yi}\ 

* 

j^jlSFi A^^xJl jjjJl ^j-*{ .4 ^ ->F' Frons 

. J^LJl ^jA l$J .,d Zjj A.|a.<^j' 

^ ^11 JJ a.sU.,wj oJip S-iJUJi Frontal ganglion 

•tA^' ur- 1 ^' 

^jl] £yjFjj (jy jjjJl jj-tii Frontal suture 

. Jp!_yi jl*J*vu>'yi d)j^i Jply jj*tJl Cj* 

J y*-‘ eS-J^UH 4j \y>r L5 i>-b ^jkv-j ^Iji :iS"ytJl Furca 

. iJl J>\ £j\ 

* % 

Jlxju <ii^-Vl ja ty>r -<S yJl iijS-VI Furcasternum 

^ Liui iL,a»j <LS LlJI ilJUU ^aaI! : (Uli*JI) Galea 

.JU1 

’kjfs \~~ aP : Ajy^aiiJl Ganglion 


1VA- 



i_ ‘ l-v- l <4^^v4^til <u«A»»Jl Genae 

. o^*<*)l (J^b 

# 

,_ii>- i-Ai^sJi Jl*: ^y -.iJL-ldl oy?*>JI Genital chamber 

L« LJ\pj iu^iLl iLULil <JL>Ui5l 4 ?>«ia!I a^jJaJI 

<0«Wl 4j_yl-NI (_a1>- j! ^y £ZAj ( ja*J, J» jl J \y^i 

y^£- P tSyf *ij Sjy^i'yi ( ) Jj) i_il>- £t*yill i_juy>*x!l £jjl ^y 

’Cr *^ 1 

^Ip' LU (J-Vj 1 ^ ^l> 4 pNl A^y^>%A .AjIjjj Genitalia 

. f LipN! 

jt *..;aJ lI iLijM :<~»jjj>*i\ SiiaAl Germarium 

(Jjill ol^Jl jl i-Jj'l/l tSy^" J 

. Lg-jj^j xs- Jv-UJl b!>U- : <j^J! jl VjJGerm cells 

^^wil jl jjJI i-srjUJI o!j 1^*VI Gills 

l^L* ^JfT j^yLLJl 4ii.ll! 4 JLJUI ia4.il ^r* ^ J a - :^-illl Glossae 

.jjijJl A> %.a^» ^jA Lu ilsianj ijjA 

Oj5o SJjIjU JjIjjJ! :iJu-ldl olj-jiJ! Gonapophyses 

>( ^Vl ^y { Jsu^\ ^-s4>j iJN ijUJlj ol»Lwillj .jS^Jiil ^y ^iLJl j-jaP 

,4-L.bJI iUiU 4>ciJI :4~L-Ul 4>cLaJl Gonopore 

1^-aJl «.! y>r I oli olyi>J! ( _^y ^y ^IJU 34a~-^jl <L.UaJl as^La!! : NjaJi Gula 
(_5>* jA .Jl ^-J 4*il^j| 4iladl l^-J cJLilXj li-aU'i/l 

.^y*lJl j! » 



^Jj jjjJ-J Ajl>Ji olA$Jl : Vj>JI jjji Gular sutures 

. a^UVI jt-iJl e.ly>-l oli jjiwo ^.UVl 

. iy»jdl oUdyiJl Haemocoele 

. ^jJI Haemocytes 

. ^aJl ja JJLJl p.j?rJI j\ ^oJl l*j*>b Haemolymph 

aJLUJI ^1p ftJs < aS" y-edl a*jL>J 1 JtJljjJl : L _yajLiil Harpagones 

* 

. JCP ^jIp ^ y a- . a J i Lg.ri.bj 0*yL.ji».; »3jy» 

.t$LrtJaJI efyjJl frlpjJl ,y —aii tj*di Heart 

. k_JUJl iiuLdi JJuJl : Lii »j»e>- Heart chamber 

*u»j ^JwaJ jl ^b jlgar- Hemipneustic or Hypopneustic 

. aJuI*J 1 Ay^ j r r ll jjiill ( y« j£ t jl 

js^ s cr c.'jj' jl^*- Holopneustic 

*ld«il j .... a :rU 

JyJl j»pJ 3 < ^-LjrJl Jaul ^ AjjpVi aJ_/> :aj0pLa 1I As^jUajl Humeral plate 

•<_s*^' 

(Epidermis ^iDl) cJ£- Hypodermis 

L s'»-^ ^yaiJl : (LJl—Ul) ^.ydJl C-^ Hypopharynx 

. JLLJI U±}\ {Xaa JUP A~*jiJl Aiiaili ^y. ^JaJl 

(A^c^di ^ -t?JI cJ£- aiL>- ja c y>r Hypostoma 

ji p-ili C^£- OjSsd Ji IgjdCJj aa*v» Saip i_jdjP 



.yljU ykJl jlJbtJI y ija£ 

c^O>JI cj£ jjjJl y t-jr :ykJl cJk jjjJi Hypostomal suture 

. Ljjjjl 

^1*^11 jl yj yii>Jl ydi! y (ykVl tyJI j-boVl Ileum 

.OjJyJljyl^Jl 

. yj«Jl y fj^aJl y&y j[^sfc k~^ < iu ~ s> :A^>-jil\ 4i^a Iris 

.L^jiJl oU-^i c5 Ip SjjUJI LVW1 :iL>-jiJ! Iris pigment cells 

£*; iy. V~=»- olJe-j y (_~S* 'Jj yj& :0ji-y- j-JaP Johnston's organ 

. ol4 *JIp ^y Vi 0 y>S jt LjliJl aJjjjJI ^y 

y J^ai:i £-U>JI y **~\—« jt tjJ &li yi :L*yVi iikdl Jugal region 

. *..»../> VI iijaJJ 

oIp yi; <oly*JI y LjUUI i.u]| Ji*3 : ^^hL-ll ii/Jl sap Labial gland 

• 4~*~oj OLjUI 1 _jIp - ji ‘ ^jLLJI <iiJij OLJLil 3jp\i yj 4^1.1 j iliJj 

y->j yj J-sAiL < ( _ ff U~Jl iiiJi jy -iJjAX Jl jjJdi Labial suture 

j^p ydJI y <—-y b*Jijj ylil 

£jj dj£sj <sy?Jl Lij>- Lk-j aJdij : Lff U-Ji LLiJl Labium 

.^iUJI UkJl 4£i!l 

jl** <yl*Vl y-iil ^IjiU yUVI yiJl :LUJl JjLiJI Labrum 

• dr 4 O^jLjaP 4J JL<kju3j 

* 

(3LJ! y L^j *Ua«j oijy (^jLLJ! iUU yiJl rSyyil Lacinia 


•Lilp A^»**^J1 jlJbf- y 

y** £y*r ^jtsaa!' ^i>J! Lateral tracheal trunk 

. «uJU*Jl L ...i » . ~I 1 jjiiilj y^i i 

. AJ ydl ^y : i-<-u>JI Lens 

0 

Aji-HJ jt < y^' A.i .Vli Aj^JaJl j-^aiil :OL*JJl Ligula 

. <jJai\ y J^iiil :>y£l y £U)I ^La— Jl 

ijljjJ! y ^sjL j ly'i/l 4-0^ Malpighian tubes 

f.\~ja&\ jJL) JiJljjJl { y gjj^l : aj^LJI Mandibles 

^ 4»s<>jLSJ 1 4 g 

<aJU-J1 ajU)Ij c JtJljijJl -.iOpLJ.! iJLLJl il^SCiJl Maxillae 

.J«» aJlUI iS^\ Jjuj ol^J! 

ia-Jy aJJp-U ^IjJl i}jd 1 JijjJl Media 

. A.Ja.^1 

Lkj^l a. J . o\\ y c>tJL saH j/» £jj Median plates 

.^jJI JyJljislUJi 

^■Ai* LrH i>vi^aJ ioyall as^oLa!( Mentum 

• u**^ ^-J 

.ksiyS\ iJpli y k*J*^oz* Lil>- i=*oL/» iLiii-dl Ajiij^J! Meron 
. i-ull jl A^jjjwLj'ill ;_uil: Ja--jVl ^nil Mesenteron 



y yUVl ^jjjl jJuajl Mesothorax 

• 3s*ai\ oi^ioJI y 

jp~^ Kjj^ ^ yjb; jly- :yil>- jly- Metapneustic 

. a •.-. j . ^ ^jA 

y yilklt J-*-£ ‘^bJl ijjJUaJ! iSjWl : jJuaJt Metathorax 

. Asxi^l ^y 

J^aJL+Z iki y ai> JUaji Monocondylic 

yjaJl y yW y-UJ yb'Vl S^uiJl : ^_o3i Mouth 

Jyv: duy y[^l J^b v 5 *^’ i^>U. 1 oly^Jl y> tyjjJJ 

y j^ijl l&cs &j£j aJI>JI eJL A yj <S-^U yUNl 

. 2iyjl 

<ib>^ ^bi y y »lj*>b^ :AjjIS3l Ij’iWI Nephrocytes 

• £_\j*'^' u . (3^° c?y i-^>t>-j Jr^l y 

y O^J <y4a-Jl y-ajJl y AciJJi otylil Nerve 

. i.jLJ'i/l y S*»y jl 5i jJl» <iJ iJJ*A> 

Cij^J Ji <U-^>Uyjj jj £lj 4~UJ1 j»—J-*—jj :<* rsi aAJl aJ>JI Neurone 

. i^jUaiVl S-Aj-lP jl iJLj jl iob-l OjSj .Aij < 4 j<^>v* jl iLS"”y jl 2. . -» - 
■ 5-Wfcil A-T^biJl A-Lk3l y y ify»j»v* riiJLjii l/^WI Nidi 


<a!>J 1 4>-y yylUaJi Notum 


«.IJu3L ^jjil j\ a^jJI jud L*>UJI :SjJUil Nurse cells 

r p}\ 

*Ui]l a^jLv? a»1>- ^jIp : 4 jjjUJ! Ci\f.yd\ Occipital condyles 

. A-JjJJ ^j‘U.,»ajl ., 1 -ji^T' 

^yiUJl ^JsuJl 1;L*-I Jp-jj yi j-Uj! :cS>ii3l jjJkJl Occipital suture 

. UiJi il_}£ jLU wUp- (j«l 

JUiVi Jii ^jIp J^ju <UaP : JU»V 1 aJLop Occlusor muscle 

C iji y*i)l jJL/k-Xij 

(■ j*/3 I’ 'ji aJ i jj a w n s< j ( a !j «« *j \ tm y^ *Ocellus 

. A^JlifJlj Aj^JaJl oli-jJl 

^~Jajj ^IjU ^ a-J l ^Js- <*>yu> a>*jw» :\jiiJl Occiput 

. Jt*J! lJlLv 

aSJA OjjoJL Ja->o jlJo-J l j~A> J:yu*Jl aJUJI Ocular sclerite 

• (_y^ jj*^' 

■ aSJA J ,y~ a^>w>j*J 1 jiJbr g*~* Ja>- : l ^u*l!I jjjJl Ocular suture 

<y c,^- L 5 * "^Lj 15 1j^>- :ij^>JI l^UJI Oenocytes 

<_ 5 * *_/-*?* ^aJ-op ^> 1^4 ^ - yipj a^^yi \j^&- uy>~f 

aL^j^I j j-j ^uS/l ^^1 j* ^jj,\ if - -.isJA Oesophagus 

. 5-t*ii jcl*j 
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,i£Jkl 1; 4 ~l.»JI Ommatidium 

Jj obJl 4 ja...!' Jjji Oocyte 

y jj^SsJ J*-!^ Jj! tiJjNl Oogonium 

. 4 ^>-jj ^ oUuiJt Ostia Ostium 

Ja->J! y i^S jj ijt a~JJ ^LiVi Jo-\ : ij,.,a.;ll o^l Ovariole 

■ ‘ yh^ ijjjl i y 

. i yuS\ ^ylp <jy£\ yjaf- Ovary 

y OjSoj £->j ( *->) iJl Ovipositor 

jjivii ol Jo *.j y ijLkj I 4 J OjSo oi t ^JuJl iiUJJ 

. IjjSLij <L»^iaJi 4-JttJl olilsJl y 

jP 5>w>Ui aJ>- :<^aj^Jl Ovum 

Palp 

>c r-Uil iU)l JO. y y* ^^Ul! J>0- Palpifer 

• f-OL* kZU^* y y* jLiJl ^JLLl J^U- Palpiger 

^ y^ Vd^ y :S^JLiJU l^UJl L^op Ju^jl Panoistic egg tube 

. Jaii yj L$ lp <U» 4 aM <ak'-U <Jy^ 

-L»XJ t ^yla..» ' l <C4«iJJ <jL*Ul y*j .*a\\ ; .... H i ^t-w- Paraglossae 

^.lL* y o*yLjaP 



. i_ ^ ^aLS y ji jj}\ • *1 - -* ^ il totte Parameres 

Epi- Jy- i<Jkf-Ujl pLJuall : v-b>- oLL» Parapteral 

. (pleurites 

l oU~L~* : Parietals 

• jj*^ J- 4 ^' 

iSy^} Oy ^ <-jV±)\ SliJl Pedicel of antenna 

» ^Jap) j«iaP 

sUi ^/aJl ijJi J-^aJ s^wai Sli :4^ull ijjjNl Pedicel of ovariole 

. j'jst' ^jA «i . ^^a\\ Penis 

. ((_£^ikJ! ^iajl) ^^LiSl Jj>- Pericardial sinus 

* 

y i^la-JI Jy-r'ili jl^Jl Peripheral nervous system 

jjUv* IajjWkj P-o*- ^---viaP ^.A»Jl jL^Jl 

jl ^-^aar jl$>- ji jl-^>- Peripneustic 

. 4jU«lp 4—-.4^1 

*»»s* ^>J1 jU>- y X^pS t^^idl ydl ijii Peritreme 

« t *A *« l l 

JLs-ij pdA* pL^p- r^yliiJl J^>- pUi- Peritrophic membrane 

y {^yiiiJl jay'll ^j)l -U^j bL>-lj j#Jl*li pljjJb 

• SJU ^ JU 
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j\ ^IJi 'Js- SjAlil Ifl 1*>U- :S^fdkl L*>UJ1 Phagocytes 

ji j*iJl v,-j ^L.S/1 ^yl) :^*JUI Pharynx 
^ (, 5 ^ia]l ^ Ajj-$ia^ Aia^Ul aLJmJI <U» -L*JeJ ^ilj 

.^-1^13 < ; ,../3n'l 4jJb0l JUaj V 

jJsp ajL^J ^y 5 -jIpj t_.... r ^,iU 4 >ci Phallotreme 

.^aJLJ! 

Phonoreceptor 

.f-jJiLi vu>cl«j Photoreceptor 

oUl>- ^cJ oblJ£*l Phragma 

# * * 

jJUoll :3^lp ^ja 

. Jj'VI 4uja.il AAiUJlj jyiliJIj 

jjJtll JjUL* IjjJJl ,ja ^1^-b iLunl ajWI Pleural ridge 

.^jWI 

(J-j (iijjJJi iiUJJ ^UjNI jjjjjJlJl Pleural suture 

. A^U^l AjjjiJl Aj-isoJl 

.up ^b*JJ oU-jJI : ( y-L>Jl i£ jjJJ' Pleural wing process 

. AjUxU Ai ^l*Ji 4jL$jJl 

. iiUJl ^ LiUJl iJUadl Afi-LSl :ljjJJl Pleuron 

% 

Cr* Xjy i Ju.jp Uy iijji Poly trophic ovariole 

• Aj -X*ll ^y» <j (jil y ( ^a-Jl 
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y obUi*l jljb^ oJbr y Cj\yi oiyi Pore-Canals 

U£ i CjjJlU yiy Ji p.j>31:4-ii>JI J^oi^>JI i Jaii Jl Postcoxal bridge 

A 

. ii ,x~* J&£j L* 

^ylUJI y-jS\ s.yJl Posterior notal wing process 

SJkpli A^Juai\ ^ ^.ab^'Sij ^U>«il 4 JUWJI 4>-^il] AjjijfJI <il»JU 

ji IaaI' 4>*j iv^ a——I jlAdl : JL>JI i w iL>- Postgenae 

iijJJ <jopUJ l fj>Ji ji ^yliL-il iijJi Postmentum 

jJI S^UaJI <oL^J ^yLa — Ji 

*»rJi )! Jji iJudll ,_iU- i-J^s : 4 j l^..e.^t}\ <_iLU- Postnotum 

isr yi\ y ^1*^1 ^ iiJL* < 4 *-^ ii»U- y>j 

S-aUJI ^UjI -.yya^ ^JlU^ jjjJl Postoccipital suture 

iil>- <*J 4 ^L^j ^- 1 jil II 'uiUxJI ^ijl 

c 

. jJ^a}\ O^UiaP Igj 

jjjJ\ 1 JiS>- a*^*^*JI y iJU*Jl LaUJI iibjt :LLaJi ^Jd>- Postocciput 

Jiuj < ( ^LlJI iijJl y yj^\ t-yS\ r^^U-Jl Prelabium 

ja 
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£ f i 

^Ulj j*UI 5-ii^i oJ*: a)\ Precoxal bridge 

L* UlpJ AjjZi-* S )}\ A^a L*Vi A>w3-*^Jl 

• Ijv* 

^!lp iiiJl ^Ja}\ Jl t^yjJl ^JLi* Prementum 

L>^JL^JI) 4aj Ia*».U \ J ^ a ^ 

# 

^jL.^ail y toLL^jJJ A^U'i/l i>-Lll :Ada-^Sl jj ^.wwa Prescutum 

.^gjiiixllj Ja— 

t c * * « 

f U A^>U Si^l ^.UVI i^Ldl :v^^' Ai>.^ i?vjAv3 Presternum 

. ajApIaII 4jy—'if! 

J-wJj ^u-Ji ^ Vji»^ cly-M! :^Xb )I j\ ^uS/1 ‘^Jt\ Pretarsus 

• —L^Ij A g A aL>- J£d- ^^If- otfjdl A^Jlf- j_j*J 1 A-Jls^Jl 

. A : -» Ja g, Ji #LiU LS iiix!l «yJI ^ydl Proctodaeum 

£jJ\ 'ifj aJ 'if y aJ jl^>- : JL*UI jjAS ji t _ 5 —^ jLf^r Propneustic 

■•<^\ J ^\y { jp\ 

^aL>JI j.t., a„ H £» LfUi^l A*j*lU.l ( ^Sj'ifl A,-)a Jl AjgJUJ! : j^a>ti\ Propodeum 

. aJI )\ A>*i>-S[1 a-jLlp 

.jA^aJl ^y aaUJI i^yUVl jA^aJl Prothorax 

^y Jj'ill tydl :ylS\ Protocerebrum 
■ da—jNl ^tkl jl ^L»t £Ajj AeyJl jS^Ijil ^Js- 



A t * 

UaJ s~ull ^1*1 yt»VI ^ y Wl <y>JI: i^ajlill Proventriculus 

. oJaLIj 

« 

a. 7 - L*>xJl dj^pUjJ y jg 4 > rA^iajNl ^ Aa^ H Pteralia 

, 4-iaj'^rl ol...l -d\j Aj-XpIaJI 

f 

U U\Pj y*-yJ i^-UaJl oliUJl -£^r\ j-UaJl Pterothorax 

. Ifr.J ao; 4^>d> jl ijjLai* 0 

^JUall :y Ji>-y S^Jwf ivUap iypl :yAdl tLijJi Pulsating membrane 
y ^y jp L*o jj <u^jj L^jIvsLajI <oj^y>dl ^y ^y 

.^aJi olyj 

oij ^JUii jply JaJ y ^-ul) iyW yyi: V*^ '^j Pulvilli 

* 

y^-U AJjJ iiladl y ii\p ^53 oLa iy) : yl>^' ^L-s<aJl Pyloric valve 

. »-Jj«**JlJ oiUxJl ijlyJl ( y ljL>-l j i£Sj yliJI 

^L*-voli ijlf- Si\p yil>Ji yll y (y^*^ ty«JI :k_jljJl Pylorus 

^LaJb J+aX -OOpU y dJlill <jjydl :<_y*S3' JyJl Radius 

y y^*- s-^”y j' '■^ JUjj J-iuJd Receptor 

■ yp-*>Jl 
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Lf U jl -b'UjJl OJ ~£\j :^ya.:.Ji jop Rectal gland 

* ^-txj *i ■—I \ ^ ^ ^ j^ i ~«.L ' ^ 1I 

^ \jU>-t j$ Jsj < ^->-.11 _=ll ^UVI *j*JI :^-..J.I u ~£ Rectal sac 

- * 

« 

p.Jtt.Jd ^ J-JLjj (^yil^JI ^l y* ^UaiJI Rectum 

. ^ jt iJl 4>ci ^ciaj (jj.ijl ^ .a....,Uj 

^j .tiojj ^ o~ 4 *)l : £*-1yli ^...^»»]1 Recurrent nerve 

. 4-^>JI fljJLdl y» o>i>JI 

iJtAiaJl L‘>\>Jl L^* j-b^" ^1 L*>teJl tijJbil Ij*^J! Regenerative cells 

. AjJjdd 

i^l pUI 2U>-b>JI i?-LJd ^b^JU v^' iiUaJil Remigium 
.(JAjj}\j h£j**£]\ < ^j*LdaJl cJf- 

Oj£jj aJLo^JIj L« = . ; ia,ll oLLjJ' y» aJL-JL- : ( _ r oldl Respiration 

y» iJL*^t oUi-*J*J 

isL*p olj-?JJ J 4 -J jj^- Respiratory system 

• ls* : Retina 

.iXjtJJ iJ^il :i-5LiJl [/%;. Retinal cells 

-ucjJI S-b*-jJl ^ i^L_iJJ iij£il ap_j^> Retinula 

.\S}\ 

- 1 \\ - 



l. il^>- y* 'aaI\ a~j*j ‘ ~£j :<_.Rhabdom 

.JJLiJI L*>UJ iL^bil v^JI 


-uij ( LS ii.»il SjLrJlj OLJLil sapli ^ ^>- r^UJUl Salivarium 
. Jjjlp jl£>- jl AjbJ ^yJ] (Jj>^i aJ[ jJl Cj\ . i_jIaJJ 1 sLi 

. (Labial glands ^Li—U LL‘Jl ijp J&\) :oULll :>_uJI Salivary glands 

ollyu^JI ^yi jU-iXv»Vl 0ji (JL« jl SjOptojl ilidl: Scape 

« y ' “*!" 1 i ^ i wX^ - A ^ l ■ ■ J fl^iM ^ * l 6^ i W A>- \ . an4 * < 5 *U» Sclerite 

jLUJI ^ s-rrv^ p— 3 ^' jLbr <_~Lsj :<_~LaJl Sclerotization 


Ajl>JJ aA$J 1 ijdUj J^jJl Aj_^af- aJj—^ :^>. ■. --.Xai Scolopale 

* 

tLiapI ^yi a^-^JI 

. NotUm A^lall A.JUaji ^ A.U.«j aJ-v? : A-ia^jl A~L^aJI Scutum 
^yip jSoy ^bjJI SOpUi ajjj?^* A-J-si» :i-jLJl A*iajNl a—LJ l Second axillary 

. 1 <J_/<Jl a-LP-li ^y>-l^rJl ^yUl (■y^ 

■yy*^ : <y~*~ y^ Sense organ 

a] (_y>-jW' sjy>- *y^ Sensilla basiconica 

• y^ j' -kjy^' 

i^yr-jb^- OjJj jjip :5^aJl oL tyZ- Sensilla campaniformea 

<_S*7^' j' ^ ajjs ? 
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jy'i y** sbiJl ob »j*£ Sensilla coeloconica 

• i*—^ y i J*±y£ (_j* 

ji £cK~* ojj^" j:<u>viv3 S^>ui Sensilla Placoidea 

i^t ^yj-jlaJl ejj^- es*-'^ y^ '■ i~*>- Sensilla trichoidea 

. 4j4<i jl 5ytiJl 

. £ ycijl) 4. fc ; .« ^«*jfJl jJe*- y <J>J1 a-U^-j «Jjlj '.iyJ* Seta 

y OpUj <5yulJl i-JLiJJl oOP-Uil rojA-iJl frlii- Setal membrane 

. eyciJl iS"" y- 

.^Vl y Jjjill oUl^J! ois*^ u <kUil Spermatheca 
pjjs- y>j ^y* Olj->- oUIj-pJI Spermatid 

* 

iJjVl U>J1 ^ ii^-UJl iJ>JI 3LU- Spermatocyte 

■iSy^ 

aJj ^ t^yil OI^^JI Olj-*- Spermatozoon 

• (Jy£ iwa^JI y i iiy^S : i. y> iL ^>y Spermcyst 

<_S* >eJ. Af- yj 'UjLvia lA^S*”ii J x-'i/l Spinasternum 

. ij jJUaSI 

. L*>WI #-bOP >J1 jl-i>- y *yJ&- «Julj : oti iS"y Spine 
j' i-JI^Jl v^ill i>ui ^iiJl Spiracle 



, jJLajJIj 5j 

. aS - "aS - " j** *. j^.■* Spur 


jjiaxJl oii oli j^\ ^ A~jl>Jl iias-Jl 0jc«Jl : a-JWI d)^Jl Stemmata 

. iy b y i_ji y3 U UU-j 

*■ f | * 

ij^-*>U a-jUJI aJ^LJI aJUMoJ! ^jiVI Sternal apophysis 

.aJJ*!! 

* *■ 

op-IjJ cJd;- ^ a-jLa>JI y i?-Lw4 iiy.-'i/! Sternellum 

. aJaJWjJI jiVI 

§■ * 

.*S yJl Ayv-'Vi a~Ls> J-wj Jij <iUU yiaJl i_JuaiJl \X>ySi\ Sternum 

A^l^i-dl ^j, 2 y«a aJi i ^gl.,a. Jl i * 1 all l . j yil j.y»Jl :<jLJ! Stipes 

. LjJ iS"" j£\ Ai* LlLilj 

. oyL>«il y 4_<*_>l$Jl jl Ayj^jJbVl S-uil -.oJLnil Stomach or Ventriculus 

j\ yljja*-! ^UjI tcS^lyiJt j\ ^U^oJi Stomodeal or Cardial valve 

.Sj**_U tyJI y y 1*^/1 yJU A-ii>JI ajIjJJ J^vjUl y-»i 

. y»-.,a^ ll 5bill yjiyS'Vl ybVl syjl :yUNl yil Stomodaeum 

Aj*>UaJl iJt>-Ldl SjLiaJ! :4jajaiil a»UJI Striated border 

. ^ r ia.tjl ^ylp A-AJ-i ^y j^iaJ AjJOiil 

Aylkll IjjJJl Jji a-Jl^? i^bad! a-JUa» Subalare 

. Kti ydl y ybjl syJlj AjjLU*.!! Ij^JI y o*^L<aP l$-j 

£* ‘^b>JI y ytiJl <3yll ryUaJi Jyll Subcosta 

A-iaj'VI A^wLyali <L«U'b/l Ail^ill 

- i\i - 



nj.-iidil jJ-aJl ^y» y ...t jl : oj..-.ilall lL-s*- Subgalea 

t 

, si^3nJ! )\ 

j < 1*--N iijJl Jt iupUJl a^JljsW : jijJ! cJ£ Submentum 
. Nj^JI <u]a^ l/Lt^ 

t j^u, ^*Ju :i-^ll C-i 1 4 .;.^a<»H ixUSl Suboesophageal ganglion 

. <U^ill A,....ja «! l JjLJI ^jA O^So o|U* ^* 1 ji) 

^-IjJ A-4aJl :ijLJJl Jji ^aill jl jJljjJl Superlinguae 

^yuo i~^ - jl jUdl ^a -bOj <_£jJUl ^jA jAtJ j sjJL>«J 1 

. oJ^~*>JI 

jl OLvoill ^jj :iJLJJl ^JLLaII Suspensorium of the hypopharynx 

. jL-JLSl sJLpUiJ A^jl^Jl OljJi»Jl £*■*!>*> 

* * 

4 ^X 1 aj ^.» > dl ^jA *—Suture 

ioLiP AAj-js a?-L_» 

j.- : -> - cjIA^ { J T > Jp-l-bll jLaj'bll iiL^i'i/l Synapse 

aJ^-IjJI OljJ^JI J» aJLU- jl i-jjjJL>. oUaLo : oUaiisJl Taenidia 

. iJl^Jl 4 ,,.^$31 

° - V dj&j J *-j SiUJl : *-> J\ Tarsus 

# 

. AjJu jl 

r-U>Jl sJpli 4 ~J< ^ai tijjjjJt aUpUJI I LJU aJl Tegula 



jljb;- :JjA j-iU-ljJl JSL^JI yl Tentorial pits 

\f\Si\ I <JWJI ^iSfl J^ly jl* 

4-iUJI jjL L*juj ^*_aJl tjjt Jj-d! ^ jl jjjjJI 

. (jjjjmJ! i^JlIj- jj jJJ Q.i.Jl oLl^jJl 

A_iUJlj Aj/.UV! PjiVI :>l£l OjSoj Ji ^^U-Ull Tentorium 

.^jil! iS' j£\ Cj^AJiaJI Al< LlwJj 

.ijjiiJI iA$Jl :^jflJl Jaj?JI Terminal filament 

* 

<uij i-JjVl jSMU J^bJl ^Jap Testis 

•gjUl ^ <*.o 

t$-ij ^b^.1 aJkpli Uj^p ls ^l ! i>» i iu5 :iiKi5l i-iuNl i^Isall Third axillary 

, Jjlill * 1.,/»«!' _c»JcJ 


I Ja*-j ^ 5jo 1jJl SiUJl: jLJl Tibia 

squill *Ji\y ij±J\ \jy^- ^ iJl>- :iyw!l SjJjil ^uUJl Tormogen 

■ a^*JtJl j \ cLl-P O^^Jj 

oU-UjIS^ 0_^c 3 L*>Wl a-UAP Sjjjf :SJ1jA Trachea 

c-JW ja aJzjaz^+a A^ai ^jJbr Tracheal commissure 

LJW Ji r ^\ 

•vV oL^si <jyj£- :Swai Tracheal gill 

oL-jii i _~£"jj j* t-y>r = L5 r^' j4^l Tracheal system 

. ■ _** -/*** 


j y>z3 i-JIolwaii! iiJjJI oIp jiJl: ol,....^aiJI Tracheoies 

. ol..,d flli i-j^Uajl 4 jJ ji L i y 

.»yijJl o £3 ij3iJ\ Wy^- ja lA>- : aj»^S\ 5a 3^il iJ>JI Trichogen 

JU«Jl ja Oj£sj_ ^ :dJUJI Tritocerebrum 

ja Dj&j Lgjl (Sj-iaJI J>-j ^ ijlill iiiJl :jj-d! Trochanter 

•0 S “'^ 4P L5^i Ju^- (J-iiiP 

J.^uUjj < 4 jj_UaJl 'jjiJl ^ iJi^xJI Jj Trochantin 

• Jh *-pr <Li*ll 4-i X+Scjj <a> iiUJI ^a * -tU.U 4 ** 4 ’ (_g* 

. . S-fUiJ! il^ll \£k>- : 4 jJuil Trophocytes 

c_JL*bl 4^ ^-JbiU a-JWI :i__JUil Ungues 

J -, /3 a ^ .0 £-*^1 <i4^ ^ 5 * *Crfr^ *^o**jl\ iJjljJi :*_JUM J>U- Unguifer 

• l^U.^1 \jj 

<_s^^ ^*XiU 4 . :)a J l 3-?-LJl *>xJua!>\ Unguitractor plate 

. £\j jJL -u-jUI y^Jl 4 -> 

if-jii C->w^ ^ajJ! j*— j»J 1 L'yb*- l 7 a«U“ b^^U 1 Urate cells 

■ , J AA ^ > ~ Oljji-J 

<js“^ y** V <-^3>xj <J-4^ jl <uL“bJ' ^A tjr \^>-J)\ Uterus 

■ >!>! UUI, 



iLi ^JL; i ol jr i^JI y ‘Ui-Jl j£ y (,j>r : ( J-^l! Vagina 

• 4* bbj i t * jA mA ^ ^ ( A ■ -■ * \ ■ n%JLl 

jy£j O' J-*-^! <ypJl £-Oj *JN iUpUSl l^JuaS\ : ^U..^aJi J*b- Valvifer 

f 

<cal>J! ^1 p '' <<uL>lull ijjlji! <j*-LaJi oliiyJI y* *ji 

. Ou-bJl ijbaJl ^^Ip yliilj ioUJl i-baJl 

bjiil iL?-b:>!' i?-LJd :£-U>Jl y 4ol>Jl SikJd Vannal region or Vannus 

. iiSUJl Ay^.a. /ai i £A JaJ y yJl JjjyJl ^}' t <L>-j-iJl <3jyH ^lp 

. ^jlpJJ o'yiJl o-l: JibJl e.lp^Jl Vas deferens 

s * 

y ajjJJ aj^jN' J-OT y)l c^-raiil olyill 0-1 :jJOai' «.IpjJI Vas efferens 

* « 

. y iOa~il b yjNl JAP Jo\^ JiUl j-Ip^J i £-* b^b I 

* 

io-li jr* jllaAi < ?- Ia>»J' y oUaiicJl Veins 

.U> 

y>y y ylop :y]aJ' y-UJI Ventral diaphragm 

. tf c 

(jO^jl y liU>-l 0 *j iArAjaJi o'j r w'*lAI o'y*-!! J-j Jii-kj t Ca\ 

• jP y laJI ouyxill -AAj 

rUjjl y iiaj'y* ii-rL : ykJI yA«3l JyJI Ventral nerve cord 
b»lp 4 a . /3 ; > r li a ., tai l IAa JOj <i^rJlill JuLJl y* lOj I • --^ "/ a.:U.I I 

• ArAiaJlj 4jjOraJl 4-rrrdjJ' Ol*Jl ^lp 

j>-UJ! JjI^I <Juya! joM ^JyJ' :ykJi £jyjl Ventral sinus 

- yW' y-^' <Jy**i < y^ 



LijJ i-4aJI Llidl LflyJl lyiaJl LflyJl l^c riJl Ventral trachea 

■ 4 I'll Jjljj 

Mj. 0 oUj ^L>- lykJl a.ll Ventral tracheal trunk 

. 4.UaJl LjI yJl 0 L 4 j.ll 

olhyJI OyJ <ij JiUl frU-jJl ^ :Sjyll iU?yJl Vesicula seminalis 
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Abdomen 

oM 

Abdominal endoskeleton 


Abdominal ganglia 

AyjaJl 

Abdominal muscles 

^iaJl obClaP 

Abductor muscle 

SJaw* a!J aP 

Acrotrophic ovarioles 

^la <jJJc* L ota a. • j^ 

Adductor muscle 

ijyL* <LjaP 

Adipocytes 


Aedeagus 

1 j-jaP 

Air sacs 


Alary muscles 


Alimentary canal 


Alinotum 

iUWJl AjjJ.^ali AaUiJI 4^-y 

Alula, Calyptere 

-UjI iJLlP AAki* 



Alveolus 


(o3 jA>~ 


Aniphipneustic respiratory system 


Amplexiform wing coupling 


Anal fold 


Anal gills 

jJlJl 

Anal glands 


Anal margin 

«U>~ilUJl 

Anal papillae 

<u>'yJl oLqwUxJI 

Anal veins 


Anal vesicle 


Anepimeron 


Anepisternum 

<Jy 

Annular selerite 


Antenna 

o f 

Antennal selerite 

1 o yg 

Antennal segment 

6^ 4-LflP 

Antennal suture 


Anterior; rculus 


Anterior labral muscles 

« 

Anterior liotal wing process 

ur*^' fjrjd \yd\ 

Anterior spiracles 


Anterior tentorial arms 

^ JS^iJ 

Anterior tentorial pits 

^tyU IjJl >J' 


Anticoagulin 


Anus 


Aorta 


Apical angle 

iibJI 

Apical cell 


Apines 


Apneustic respiratory system 


Apodeme 


Apophyseal pits 

( _ 5 1>-IaH Ji^Jl 

Appendages 

■tyj 

Arborization 

if-Obi-J 

Archedictyon 


Arolium 

J SiLwJ 

Articulation membranes 

4JuaA«J) ijipl 

Articular sclerite 


Arthropodin 


Atrial orifice 

jJUaJI 

Atrium 

jJLfcjJl 

Auricular valve 


Automatic nervous system 

^JJI 

Auxiliae 

Axillaries 

s-tp\i i 

(SiL^l 

aJsj'VI 


Axillaries 


Axillary cord 


> 

Axillary muscle 


aL./sC- 

Axilla^ muscles 



Axillary region 


A*iajVl iiiaJ.1 

Axillary scierite 


•ulajl 4U;ivS 

Axon 

-B- 


Balancer 



Basal articulation of the wing 



Basal cells 



Basal p lates 



Basalare 


ajtpii ^ 

Basicosta 


ijJtP-Lill iiij>Jl 

Basicostal suture 


3iS jp liil jj-tJl 

Basophilic. 


AjjtpLoJi. ~ 

Bicondylie articulation 


jJfi ji 

Bleeding 


clol 

Blood 


r oil 

Blood cel is 


r jji 

Blood gills 


4j y* 

Body wall 



Brachypterous 




Brain 


c 11 


Branchial basket 



Bristles 


olJl 

Buccal cavity 



Bursa copulatrix 

-c- 


Calyptere 


Jajl i-JLlUP i ala;* 

Calyx 


v* 

Cap cell 



Cardiac valve 



Cardo 



Carotenoids 



Cement layer 


t AJib 

Central nervous system 


iS^jA 

Cerci 


Or Ojy 

Cervical plates 



Cervix 



Chemoreceptors 



Chitin 


( ^cu53lol* 

Chordotonal organs 


4jf-UiapNI 

Cibarium 



Circulatory system 




0 fl 


Circum - oesophageal connective 

^ 

Clasper 


Gaw 


Clavola 


Clipp 


Gippate wing coupling 


Closing apjaaratus 

JUJl jtf*- 

Clypeo - frontal suture 

LS**' ~ iJj* J 

Clypeo - Jabral suture 

&& - Jy jj* 

Clypeus 


Coelom sacs 


Collophore 


Colon 

OjJjlJl 

Colour and colouration 


Combination colors 

ikbMol/yi 

Common oviduct 

aS^ y.*. *- a 11 * o Ca 

Compound eyes 

IS' 

Concave veins 


Convex veins 

4j *\>*a 

Copulation 


Corium 

j ^ i o"> 'Ud^c-I 

Cornea 


Corneagenous cells 

<Ljo jJ 

-o.l- 


Coronal suture 


Corpora allata 


Corpora cardiaca 

fJLDI r L^VI 

Corporotentorium 


Corpus luteum 

jiJi 1 

Costa 

Jydl 

Coxa 

Sii j>*\\ 

Coxal process 


Coxal suture 


Coxosternum 

j*S\ 

Cranium 


Crop 


Cross - veins 

(#) 4(jjyd'l 

Cryptonephridial 

iab^l aJ&I 

Crystalline cone 


Cubitus 

jy«Ji 

Cuticle 

JuM 

Cuticular processes 

4jjJL>JI JuijjJl 

Cuticular gills 

4j Jul>dl 

Cystocytes 



-D- 


Dend rites 


Jdljj 


Depressor muscle 


Desmosomes 


Deutocerebrum 


Dicondylic articulation 


Dilator muscle of cibarium 

ytii <eLja»«.ll 

Dilator muscle of salivarium 

<eLjaoJi 

Digestive system 


Dioptric apparatus 


Direct flight muscles 

i^Lil LI0*)LjaP 

Distal cell 

<L»<LL>- 

Dorsal abductor muscle 

iJuAl 4.1. ji oil 

Dorsal adductor muscle 

L-il 4 j_/*^ 4.l.ja«Jl 

Dorsal diaphragm 

iS all js^LJI j.LisP' 

Dorsal layer cells 

4j^ g bll 4a3s> 

Dorsal longitudinal tracheal trunk 

l£ 

Dorsal sinus 


Dorsal blood vessel 


- E - 

Ecdysial 1 ines 


Ectoderm 

Ectotrachea 

Effector organs 

(«j iLiLL 
4*jj^gJl 4..,<aail £jW- 

s/JlUUp^I 


A A _ 


Ectotrachea 
Effector organs 



Excretion 

t'jM 

Excretory organs 


Exocone eye 

l oli JS- 

Exocuticle 


Exoskeleton 


Extensor muscle 

(jr* 4 SJav* 4jLiP 

External genitalia 

4-^-jUJI (.Ljaf-l 

Extrinsic 

J- 

-F- 

Facets 


Fat body 

& jJ 1 

Felt chamber 

iaUUl5i>)l 

Femur 

-A>*» 

Fibre 

aJLsop SjLJ 

Fibrillae 

iJuip cjU-J 

Filter chamber 

^iJl iijp 

First axillary 

i-iajVl 

Flagellated spermatozoa 

i_ii Cjli obl j~>- 

Flagellum 


Flexor muscle 

(■UaP-LjaM) 4.1.Ja.nil 

Flexor plate 

4JUh<e>x.,a ,/»ll 

Policies 




Folicular cells 


Fore gut 

G^UMl fril iliSjl jl 

Frenale wing coupling 


Frenulum 

y* ol 

Frons 


Frontal ganglion 

sJuinJl 

Frontal nerve 


Frontal suture 


Furca 

jijl 

Furcasternum 

J'yiW 

Furcula 

jilill 

Furrows or Folds 



-G- 


Galea 

a jt si y>~ 

Ganglion 

<wiP oJLip 

Ganglionic centres 

4jJL 4P jTl jA 

Gastric coeca 

1_ 

Gena 

JSJ! 

Genital chamber 

A3 

Germarium 


Germ cells 


Gills 






Ginglymus 


(i. JLa.il ^ ) i_Jy y£- 

Gizzard 



Gland 


*JLP 

Glandular acini 


jJUp 

Glossa 



Goblet cells 



Gonapophysis 


Ui) 1 <sj 1 

Gonopods 


JjIjj 

Gonopore 


4jnli 

Granular cells 


4****>J1 pjJl L*>U- 

Granular processes 



Gula 



Gular suture 



Gastatory organs 


f.L^apt 

Gynandromorph 

-H- 

I jl il jt 1 

Haemocoele 



Haemocytes 



Haemolymph 


f a 

Hair 


0 

Haltere 



Hamulate wing coupling 




Hamuli 
Harpes 
Haustellate 
Head appendages 
Heart chamber 
Hemimetabola 

Hemipneustic respiratory system 

Hermaphroditism 

Holometabola 

Holopneustic respiratory system 
Horn 

Humeral angle 
Humeral plate 
Humidity receptors 
Hydrophobe material 
Hydrostatic pressure 
Hymenous 

Hypocerebral ganglion 
Hypodermis 
Hypognathous head 
Hypopharyngeal bars 
Hypopharynx 

Hypopneustic respiratory system 


Jaili 

-tfjj 

vlii! 

jjk ajl ol^>JI 

jjiaJl iUtf' o!Jl 
jlp- 

ij jplijL 

jS^I jA 

JJLU <ijli jS* Sit* 

iaiwaJl 

Swliijl 

s>Jlo£ 

•uLLJl ^_ill oli 

ij-tplili ot—JJi twIav? 

(oUJI)„*U!c^ 



Ihposlonuii bridge 


'wJ ^ 

1 lyposlomal suture 


jji 

Hy postome 

-I- 


Ileum 



Imagina! buds 



Ineisor area 



Inner valvuUe 


aJl^i jJI ./»li 

Inseeta 



Insertion 


■iLfcJdMI 

Integument 



Intercalary segment 


aIakJI 

Intercalary veins 


ceuJ! 

Inlrferenee 



Interinsic nn scle 


4JW.5 iL^aP 

Inter - segmental membrane 



Intersex 


-e^JI S-^jj jljii 

Intestine 



lntima 


SjUaJl 

Invaginations 



Iris cells 


0>-ydJl 


oU- 


Johnston's organ 
Jugal region 

Katepimeron 

Katepisternum 



<L»L k yi o^- jjlal 

-L- 


Labial gland 

. Jl AjLiJl sJjP 

Labial palp 


Labial suture 


Labium 

^U—Jl UlJI 

Labral nerve 

ll 

Labro - frontal nerve 

(J yLiJl 

Labrum 

LUIUjJI 

Lacinia 


Lamellae 

Jttj 

Lamina 

jJj 

Large intestine 


Larva 


Lateral longitudinal spiracular trunk 

Lr ^J £.isr 


Lateral muscles 


Lateral oesophageal nerves 


Lateral roots 

4_J 1 j j -bJ 1 

Leg 


Lens 

iu-JiP 

Levator muscle 


Light producing organs 

£.4>*ulLI f 1 - c- NH 

Ligula 


Line suture 


Locomotory organs 

iS~y>JI f.Lap! 

Longitudinal sterna! muscles 

«LiO^Ljawli 

Longitudinal tergal muscles 

ij <L^- ^lll Q^sA*!' 

Longitudinal veins 



-M- 


Macroptercus 


Macrotrichia 


Male genitalia 

£ 'SS\ J* jLLJI aJF 

Malpighian tubes 


Mandible 

ji*il dJLaJl 

Mandibulai sclerite 

<J liJlill 4-Jl*SJ 

Mandibulate 


Mature Egg, 






Multicellular 

■AjJlP 

Multipolar 


Muscle 

ilja£ 

Muscular system 


-N- 

Neck or Cervix 


Nephrocyte 


Nerve 

i_-^p 

Nerve cell 

aJlp- 

Nervous system 


Neuromere 


Neurone 

4 Aa1>* 

Nidi 

[>*&>- 

Notum 


Nurse cell (Trophocyte) 

JjJlA* <Jl>- 

Nutritive ce ll 

ij JLi* <JLs- 

Numph 


-o- 

Occipital condyle 

iSy* t-jX 

Occipital foramen 

tSyu&\ 

Occipital suture 

LSjiiJl jjjJI 


o\A- 



Occiput 

(Jj\ 

Ocelli 

pllgip 

Ocular sclerite 

i n 1 ■ 

Ocular suture 


Oenocyte 


Oenocytoid 


Oesophageal valve 


Oesophagus 

isjb 

Olfactory lobe 


Oligopneustic respiratory system 


Ommatidium 


Ommochrome 

t- 1 

Oocyte 

<UapjJ l iJ>- 

Oogonium 

iJU“ 

Opisthognathous head 

. # * * 

Optic ganglion 

AmmP dJLdP' 

Optic lobe 


Optic nerve 

C_-sdP 

Origin 


Ostia 


Ovariole 


Ovary 


Oviduct 

.. L1 #lj3 

-- 




Opposition 


Ovipositor 


Ovulation 


Ovum 

-P- 

Palisade tracheae 


Palp 


Palpifer 

Jj\\ ^1 

Palpiger 


Panoisticovariole 

k+jJs- 

Paraglossa 


Paramere 

. ..✓a.aJl 

Para - oesophageal connectives 

l £_/• Jj>- i»ljj 

Paraproct 

Jy 

Parastipes 

JLJt Jj>- jl jU- 

Parietal layer 


Parthenogenesis 


Pavement epithelial layer 

*>•^■-1' 5J*>Uajl da-Ull 

Pectus 

- l*; 

Pedicel 


Penis 

< _>..ja a3l 


Pericardial sinus 


Jjs*- <~j-!.yr 


Perineural sinus 
Peripheral nervous system 
Peripneustic respiratory system 
Peripodial cavity 
Perirectal chamber 
Peristigmatic glands 
Peritoneal membrane 
Peritreme 

Peritrophic membrane 

Petiole 

Phagocyte 

Phagocytic organs 

Phagocytosis 

Phallotreme 

Pharyngeal ganglion 

Pharynx 

Phonoreceptors 

Photocytes 

Photogenic organs 

Photoreceptors 

Phragmata 

Physical colours 

Pigmentary colours 


dp" 

VP- 

k&-j^\ Jj>- jiJl 

kj*J Jj>- i-iP 

olaJi 

J[y>- 

<JL>- 

f-UapNl 

jl o jk\]a 

. .../saW 4>vXI 

k ~*ijjdJl sjLLJl 

4 ^J l — * 

kj 

S,A>m^a ^Liapl 

isr aJWjJI 



Pigmentation 


Pit 

ijA, 

Pivot 


Plantula 


Pleura 


Pleural arrn 


Pleural ridge 


Pleural sui ure 


Pleural wing process 


Pleurite 


Pleurodema 

I^Ll! aJWjJ! ^SNI 

Plumose hairs 

«. . | » 

Podical plates 


Poison gland 

^ . - h o ap 

Polymorphism 

JisLi.Ni ijuj 

Polyphencllayer 

Jy..>a.ljJl 4 JLJ 0 

Poly trophic ovariole 

4jjiil oJuJp 

Pore canals 

vl_. 

Postcoxal bridge 

OsiiJ! ijjji ^*JI » 

Posterior arculus 


Posterior margin 


Posterior rotal wing process 

L5^' 

Posterior tentorial arms 

Jji JUUJI JS^i! UUJI ^SN! 
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Posterior tentorial pits 

Jji JWaJI 4-ikJI 

Postgena 

A»J! 

Postgenital segments 

iJL-ldl oUUJI 

Postlabium 


Postmentum 


Postnotum 

*j 

Postoccipital suture 

j^AJl 

Postocciput 


Postoesophageal commissure 

ijij* J^y 

Poststernellum 

ywlil iJ 

Preantennary segment 

JJ iUp 

Precoxal bridge 

\jmi\ a J ettiil 

Pre - Episternum 

A..l..dli 

Prelabium 

AaJwJI ^AUL* 

Prementum 

jiJdl ^ Ai* 

Prenuptial glands 

Jj jAp 

Preoral cavity 


Prescutum 


Presternum 


Pretarsus 


Primary germ cell 


Processes 

5ji 

Proctodaeum 




Procuticle 
Prognathous head 
Proleucocytes 

Propneustie respiratory system 

Propodeum 

Prothorax 

Protocerebrum 

Proven tricul us 

Pseudocone eye 

Pteralia 

Pterins 

Pterothorax 

Pterygota wingless insects 

Pulsatory membrane 

Pulsatory organs 

Pulvillus 

Pyloric valve 

Pylorus 

Radial sector 

Radio - Medial cross vein 
Radius 


fiJl tSjAc&JtJb 

3y,all ol \^S\ 

iS Jcj jlpr 

J1 

^bs^JJ A-iuVl 

( > ■ & ) > j 

j JL,a11 

C.jSjit ^sJ! vJl^l1 

4jajti f W 
(A3jL.> 


-R- 

tSiij i 
(.£(j jjl 


oYi- 



Rectal gills 



Rectal glands 



Rectal pads 



Rectal papillae 


. U oU-U- 

Rectum 



Recurrent nerve 



Regenerative cells 



Reproductive system 



Reservoir 



Respiration 



Respiratory movements 


A..-is, 11 y*JI 

Respiratory system 



Retina 



Retinal cells 



Retinula 



Retractor muscle 



Rhabdom 


LSai 

Rotator muscle 

-s- 

<LjaP- 

Saccule 


ijrS' 

Salivarium 


( ^U1 

Salivary duct 


ijjluJ «Li 






Spherule cells 

i _ 

Sphincter muscle 

U- <LiaP 

Spinas ternum 

iS yjl 1 

Spine 

iS' y. 

Spiracles 'Stigmata) 


Spiraculai gills 


Spur 


Sternellum 

i Cj* 

Sternobasalar muscle 

o 

Sternocostal ridge 

i-AP-tUI iJiiUJt 

Sternocostal suture 


Sternum 

li^\ 

Sternopleu ra 

4-J4. J .,tf 

Stigma (Pterostigma) 


Stipes 

jUl 

Stomach 

sjul) 

Stomachic ganglion 

4jJjJlI iJLdiJl 

Stomodaeal dilator muscle 

4l.ja»Jl 

Stomodaeal valve 

Us>\pin r u-^ 

Stomodaeum 


Storage excretion 


Striated bol der 

ijaiiiM iiUJI 

Stridulatory organs 

J1 f.Ljapt 

- - otA - 



Structural colours 


AmaS*" j) jljJl 

Stylus 



Subalar sclerite 



Subcosta 


C—*- (3 jf- 

Subgalea 



Subgena 


JbJl C-£ 

Submentum 



Suboesophageal ganglion 


aJ jil C—S-Uxjl 

Suctorial (Haustellate) 


jl Jaili 

Sulcus 



Subcuticle 



Superlinguae 


Jjljj j\ j-*»* 

Superposition image 


cS^lfl 1 j 

Suranal plate 



Suspensory ligament 


jU* Jslj 

Suture 



Synapse 

-T- 


Tactile hairs 


1 ^ ji 

Tagma 


A 

Taenidia 



Tanning 


£jJl 



Tarsomeres 



Tracheal trunks 


Tracheole 


Tractor muscle 


Trichogen 

a j*. JLD a jJjil <J>JI 

Tritoce rebrum 


Trochanter 

Jj^l 

Trochantin 


Trophocytes 


True - leg 

(iijJU^) ULi>- Jar-ji 

Tubercles 

jl 

Tunica propria 


Tympanal organ 



-u- 


Ungues 

Unguifer 

Unguitractor plate 
Unipolar 
Uromere 
Uterus 




-V- 


i-Li i4ai 


J * 4 


Vagina 



Valvifers 
Valvulae 
Vannal region 
Vas deferens 
Vas efferens 
Veins 
Venation 

Ventral adductor muscle 
Ventral cervical plates 
Ventral diaphragm 
Ventral lobe 

Ventral longitudinal tracheal trunks 

Ventral nerve cord 

Ventral sinus 

Ventricular valve 

Ventriculus 

Vera 

Vertex 

Vesicula seminalis 
Vestibule 

Visceral muscular system 
Visceral segments 
Visceral sinus 


qL*1 

oiJUJI lukiil 
Jil: 

e-lpj 

A.lja; 4j Jaa <LsoP 
JjUnJl ^u\ 6 

jLjaJl OL)ijkll 

SJtnJd 


ii jd\ 
Xj yA ii-vA) y>- 
jlp- 

oUWl 



Visual organs 


jLaj'i/l s-Uiapt 

Vitellarium 


vM iiUl 

Viviparous insects 

-W- 

SijJj £j\ 

Wax 



Wax layer 


A .» ^ * ll UJJ1 

Wing buds 


*>^^\ ji 

Wing muscles 



Wing process 



Wing regions 



Wing venation 



Wings 

- Y- 


Yolk 

-Z- 

C 11 

Zone of growth 



Zone of maturation 


yr.jaiii 4jla:< 

Zone of transformation 
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